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The CONTESTS . 

| E E Preface to the eader, giving. an Ac- 
count of the Publiſher's Deſign and Me- 
, . The curious Obſervers of -the 
Phænomena, the diligent Tnquirers into the Pow- 
ers and Operations of Natural Agents, and the _ 
Pappy Inventors of new Diſcoveries, to contribute to- x 
wards the carrying on theſe Publications with Suc- 


ceſs, by generouſly communicating their Obſeryations, 
Diſcoveries and Inventions to the Publiſher. 


\ 


II. Logometria. Auctore Rogero Cotes, Trin. Coll. 
n Socio. Aſtronomiæ & Philoſophiæ 
A Experi- 
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WH. An Extract from the Acta Eruditorum, fer the 


_ 


— 


E 


xperimentalis Profeſſorc PLxuntiano, &. 
R. & 8. dee ee 


Montb of March, 1713. 111. Beiga 
Diſſertation concerning the dreadful contagious Di- 
ſtemper, ſeizing the Black Cattle- in- the Ve- 
netian Territories, and more eſpecially about: 


Padua. 


IV. 4 Recipe :. Or the Ingreditnts of 4 Meditine fbr 

the late ſpreading Diſtemper among ſt Cows. Cent 
lately from Holland, where it was made uſe of 
with Succeſs. - | 
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T HE 


PREFACE. 


HE Philoſophical Tranſactions, (begun to be Phb- 
' Iſhed by that indefatigably diligent Promoter of Lear- 
: ned Correſpondence, Mr. Oldenburgh, the firſt bo 
attempted any thing of this Nature) having been ſuf- 
| fietently Enown to the Curions, and always acceptable to the Lear- 
ned, when due care has been taken in the choice of the Collecti- 
ons ſo recommended to the inquiſitive and intelligent Reader; 4 
long Preface muſt appear wholly unneceſſary. 
However, it may not be amiſs to inform the Learned and In- 
| "Pp of ſome Particulars -of the preſent Publiſher's Ditfies : © 
Which is; h 
Firſt, To preſent the Publick with ſuch ſhort Trafts, as might” 
otherwiſe be loſt-to Poſterity, if printed in fingle Sheets on Pum- 
hlets. | 
: Secondly, To give the Extract, for the moſt part, of the 
Material, omitting the Preambles and Conclufions, and the a[cleſs ; 
parts of ſuch Letters as Correſpondents ſhall pleaſe to honour him 
with, relating to the Improvement of Natural Philoſophy, M. 
thematicks, or Mechanicks. 
Thirdly, To give an exact account of ſuch Experiments, as * 
having been made before the Iluſtrious RorAL. Socigr y, 


they ſhall pleaſe. to order or permit the Publication of. 


Fourthly,/ 
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Kati their Obſervations, Difeoveries, or In 


ledęment; but ſome Returns made them, by Informations of what 


a 


The PREFACE. 
offers, the Abſtrafts or 


Fourthly, Fo give, as Oppor twnity 


Accounts of [uch_Books, _relating to the Ends of the Royal So- 


ciety's Infitution, as the Authors BA pleaſe to communiemte 
themſelves; which ta be diſtinguiſhed From others: "or of fr 
as are with difficulty to be procured in England, or extraordina- 
j in their kind; upon which there ſpall ſometimes be added ſore 
Remarks. 


Za this Undertaking the Publiſher invites and defires all real 
Lovers of Kndwledge tb contribte their Hiſt ame, . 
C 


ons; 


ſhall not only be faithfully and duly Publiſhed, with due Ach. 


ſhall be thought acceptable to the Gentlemen, who ſpall think-fit-to 
entertain a Philoſophical Correſpondence : Who are defived, in 
any Trat or Diſcourſe they ſhall ſo communicate, to omit ll Per- 
ſonal Reflettions; for if ſuch ſhould happen to be inſerted, the 
Pabliſher ſhall take the liberty of leaving them out; it being bis 


Opinion, that Diſputes on Philofephical Subjects, may be mana- 
Fed with the utmoſt Candor, Reſpect and Frienaſbip by the Diſ- 
Putants, whoſe only Aim ought to be the Search of Trath. 


The Gentlemen willing to encourage this Undertaking, are des 


| fired to direct their Letters, To be left at the Royal Society's 
' Houſe, in Crane- Court, in Fleetſtreet, London, 


for the Secre- 
tary of the ROYAL SOCIETY, L 
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LOGOMETRIA 
Auctore LE, 
 ROGERO COTES 


Trin. Coll. Cantab. Soc. 
Aſtr. 8 Ph. Exp. Profeſſore PLUMIAN®O, & R. S. S. 


N Eruditiſſimo Viro 
EDMUN DO HALLEIO, 
Societatis Regalis N + 2 1 5 
Itto tibi, hortatu Nluſtriſimi Præſidis Nu wTeNT, 
que — abhinc annis conſcripſeram de Rationi- 
bus dimetiendis. Tu vero, quum & Ipſe dudum in eadem 


Argumento præclare verſatus fueris, pro ſolito tus candore, 
tentamen hor qualecunque benigne accipies. Vale. | 


GITUR in hoc Tractatu de Menſuris Nationum. Hz 
Menſurz ſunt quantitates cujuſcunque generis, quarum 
magnitudines magnitudinibus rationum ſunt analogæ. In 
dato itaque Syſtemate, rationis ejuſdem eadem eſt men- 
ſura, duplicatæ dupla, triplicatæ tripla, ſubduplicatæ ſub- 
dupla, ſeſquiplicatæ ſeſquialtera: denique quocunque modo per com- 
poſitionem vel reſolutionem auctæ vel diminutæ rationis, 
OE 1 auc 
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ex menſuris conſtabit quæ Modulo erunt homogenez, quzque eo 


£6) : 
aucta eſt vel diminuta menſuira. Æqualitatis ratio nullam habet 
magnitudinem, quia nullam addita vel detracta mutationem fducit; 
rationes quæ dicuntur majoris & minoris inæquzlitatis coſtrariag ha- 
bent magnitudinum ſuarum affectiones, quoniam in corhpoſitione & 
reſolutione contraria ſemper efficiunt: itaque ſi menſura rationis 
quam habet terminus major ad minorem e cenſeatur, men- 
fura rationis quam habet terminus minor ad majorem erit negativa, 
menſura vero rationis inter æquales terminos nullius erit magnitudi- 
nis. Porro diverſa menſurarum oriuntur Syſtemata, prout modis 
diverſis exponitur analogia illa determinata & immutabilis quæ eſt 
inter „ rationum. Inde vero patet, exhiberi poſſe nu- 
mero infinita Syſtemata, minuendo vel augendo. Syſtematis cujuſvis 
dati menſuras omnes in eadem data quacunque proportione, aut 
etiam pro menſuris adhibendo quantitates diverſi generis. In tanta 
autem varietate confuſionem aliquam oboriri neceſſe eſt, ni probe 
conſtiterit ad quodnam Syſtema referendæ ſint menſuræ ſingulæ de 
quibus 1 ſermonem inſtitui. Huic malo remedium optime 
parari poteſt ſi menſura datæ alicujus rationis, quæ commodiſſima 
videbitur, pro Modulo habeatur ad quem conſtanter in omni Syſte- 
mate menſuræ reliquarum rationum exigantur. Id enim ſi fiat, 
ſtatim ex dato illo Modulo determinabitur Syſtema totum: nam 


majores habebunt magnitudines vel minores quo major ille fuerit 
vel minor, ut ita menſurandarum rationum invariata magnitudinum 
fervetyr anglogia inter ipſas menſuras. Patebit igitur in ſequentibus 
ee quandam dari, dupli inter & tripli rationes intermediam, 
ad rationem vero tripli aliquanto propius accedentem, quæ propo- 
fito noſtro non immerito aptiſſima judicetur, ſiquidem ipſa rei na- 
tura hujus uſum ſuadere ac non incertis indiciis efflagitare quodam- 
modo videatur. Hance ego, ex officio ejus deſumpto nomine, 
Modularem Rationem appellabo; quo autem pacto ipſa fit accura- 
tius definienda, oſtendetur inferius, nunc enim de Logarithmis pauca 
ſunt addenda. 
Togarithmi ſunt rationum menſuræ Numerales : ſolent autem in 
Canone ſic diſponi, ut ſingulis numeris naturali ordine creſcentibus, 
& in ſerie continua poſitis adſcribatur Logarithmus, non quidem 
ipſius numeri uti vulgo dicitur, ſed rationis quam habet numerus 
ad Unitatem. Exinde vero rationis per quoſcunque terminos de- 
ſignatæ facilis eſt inventio Logarithmi. Nam cum ratio anteceden- 
tis ad conſequentem ſit exceſſus rationis antecedentis ad Unitatem 
3 | ſupra 
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; 7) . 
ſupra rationem conſequentis ad Unitatem: Logarithmus ejus ſimi- 
liter erit exceſſus Logarithmi rationis quam habet antecedens ad 
Unitatem ſupra Logarithmum rationis quam conſequens habet ad 
Unitatem; hoc eſt, ut vulgari ſermone utamur, exceſſus Logarithmi 
antecedentis ſupra Logarithmum weer neutiquam enim diſ- 
plicet loquendi modus jam à multrs annis receptus, ſi recte intelli- 
gatur. Exinde porro peregregium enaſcitur compendium ad ope- 
rationes Arithmeticas. Datis enim duobus quibuſcunque numeris 
in ſe multiplicandis, ſi quæratur nunſerus ex multiplicatione pro- 
ductus; quoniam rationes numerorum datorum ad Unitatem, con- 
ficiunt ſimul additæ rationem producti ad Unitatem, & rationum 
componendarum menſuræ ſimul additz conficiunt rationis compo- 
ſitæ menſuram: Logarithmus producti æquabitur Logarithmis nu- 
merorum datorum ſimul ſumptis. Ad eundem modum ſi quæra- 
tur numerus ex diviſione ortus; quoniam ratio diviſoris ad Unita- 
tem è ratione dividendi ad Unitatem detracta relinquit rationem 
quoti ad Unitatem : habebitur quoti Logarithmus ſubducendo Lo- 
garithmum diviſoris & Logarithmo dividendi. Et codem argu- 
mento, ſi quæratur dati cujuſvis numeri quælibet poteſtas; quo- 
niam ratio dati numeri ad Unitatem per Indicem poteſtatis multi- 
plicata rationem efficit quam habet numeri poteſtas ad Unitatem, 
& 4 rationis multiplicata per eundem Indicem efficit 
iter menſuram rationis poſterioris: Logarithmus poteſtatis æqua- 
bitur Logarithmo numeri dati per Indicem poteſtatis multiplicato. 
Et ſimiliter Logarithmus cujuſſibet radicis numeri dati æquabitur 
Logarithmo numeri dati per Indicem radicis diviſo. Igitur ope 
Canonis peragetur inventio poteſtatum & radicum per multiplica- 
tionem & diviſionem, multiplicatio autem & diviſio per additionem 
& ſubductionem. Ceterum de hiſce vulgo notis Logarithmorum 
uſibus non eſt mei inſtituti fuſius diſſerere: miſſis ergo ambagi- 
bus, ad alia nunc me confero & rem ipſam protinus aggredior. 
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(8) 
ProrosITto I. 
Invenire Menſuram Rationis cujuſcunque propoſit æ. 


Roponatur Ratio inter AC & AB, cujus Menſuram oportet 
P invenire. Terminorum differentia BC diviſa concipiatur in par- 
ticulas innumeras quam minimas P Q, atque ratio inter AC & AB 
in totidem rationes quam minimas inter AQ & AP: & ſi detur 

ngnitudo rationis inter AQ & AP, dividendo dabitur ratio quam 
habet PQ ad AP; atque adeo data illa magnitudo- ratioms inter” 


AQ & AP, per datam quantitatem = exponi poteſt. Manente AP, 


augeri vel minui intelligatur particula PQ in proportione quayis ; & 
in eadem proportione 
augebitur vel minuetur 
magnitudo rationis in- 
ter AQ & AP: capia- 

tur particula dupla vel. | 
tripla, ſubdupla vel ſubtripla, & evadet ratio duplicata vel triplicata, 


ſubduplicata vel ſubtriplicata; etiamnum igitur exponetur per quantita- 
tem — Sed &, aſſumpta determinata quavis quantitate M, exponi po- 


P — 0 P . "Er 8 
teſt per MN :-erit ergo quantitas M > menſura rationis inter 
AQ 8 Ap. Haæc vero menſura diverſam habebit magnitudinem, & 
ad Syſtema diverſum accommodabitur, pro diverſa magnitudine quan- 
titatis aſſumptæ M. quz adeo vocetur Syſtematis Modulus. Jam 
quemadmodum ſumma rat ionum omnium inter A & AP aqua- 
lis oft propoſitæ rationi, quam utique habet AC ad AB: ita ſum- 

5 ; P 3 = | 
ma menſurarum omnium M > (per Methodos fitis notas in- 
venienda) æqualis erit ejuſdem propoſitæ rationis menſuræ quæ- 


ſitæ. Q. E. J. 


Corol. 1. Terminis AP, AQ ita ad æqualitatem accedentibus, ut 
P. 2 


quam minima fit eorundem differentia PQ: erit MX vel 
P — 4 0 . | 

* æqualis menſuræ rationis inter A & AP ad Modu- 

lum M. Page 


CD) 


terminos AQ & AP, ut terminorum alteruter AP vel AQ ad 
terminorum differentiam PQ. 
Corol. 3. Data ratione inter AC & AB, datur ſumma omnium 
P. a * | 
72, & ſumma omnium MX = eſt ut M. Itaque menſura dats 
cujuſcunque rationis eſt ut Modulus Sy ſtematis ex quo deſumitur. 
Corol. 4. Modulus ergo, in omni menſurarum Syſtemate, ſem- 
per æqualis fit menſuræ rationis cujuſdam determinatæ atque immu- 
tabilis: Quam proinde Kationem Modularem vocabo. 


Scbolium 1. 


Problematis ſolutio per Exemplum illuſtrabitur. Sit z quantitas 
determinata quævis & permanens, fit vero x quantitas indeterminats- 
fluxuque perpetuo variabilis, ejuſque fluxio fit x; & quæratur men- 
ſura rationis inter & +x & x. Statuatur hæc ratio æqualis 
rationi inter & x. exponatur autem numerus y per AP, fluxio 
ejus j per PQ, 1 per AB: & ex Corollario primo colligetur fluxi- 


onem quæſitæ menſuræ rationis inter ) & 1 eſſe MX. Repona- 


& ＋ X 
X — X 


tur jam pro 7 valor ejus > Itemque pro J valoris fluxio- 


2K & f r 
—=: & fluxio menfuræ evadet 2 M vel 2 Mx —7;r 


2 — 


2 * 


Atque adeo menſura illa fiet 


2 Min -= + 57 +» &c. Unde patet Corollarium ſequens. 


Corol. 5. si duarum quantitatum ſumma fit = & differentia ſit x + 


* X X X X X * 
& ſumatur 2M rA. A —B, 1 — Men- 
ſura rationis quam habet quantitas major ad quantitatem minorem 
erit A +2B++$C+3D = &. | EYE 
Seholium 2. 


Non abſimili computo menſura rationis inter 1 +4 & 1 erit 
Min v2] +403 - +445 - &. Unde ſi menſura illa 


N : - 7 ; - P : 
vocetur , crit =v—v@ x30) —4u* u, &c: ac pro- 


inde 


1 


Carol. 2. Unde Modulus ille M eſt ad menſuram rationis inter 


? 


. inde ZZ =ovy cv) He-, &c; ſimiliterque 


*( 10 9 


2 0 — 


ade MM M3 © 
2271 +295, &c; quinetiam _— —2%v* ,&c; ac denique Fr v „&c. 
Ut igitur viciſſim , ex data menſura m, inveniatur ratio quam 
1 ; I mm 
metitur; addendo æqualia æqualibus habebitur r + oo =w 
: m mm = 
* 3 0 + £v* —$2v*, &c; atque iterum F "ol oh 
m mM m mn 3 | 
UKR — 4,v* +» 4,v?, &c; rurſumque N THM © Gm? 
— 4. vi, &c; tandem NIE 
T C3 atque M 2 MM 
13 a+ _. m5 m mm 774. 
* 6M3 85 24 M4 my 120 M 
m3 m m 


2 7M + 5 &c. v. Itaque ratio quæſita inter 


m3 


m mm m3 m4 


1 1, eſt ea quam habet 1+ M MU S Amn 1207 


—+ &c. ad 1. Ponatur 2 = M, five = 1; & exinde Ratio Mo- 


dularis erit ea quam habet 1 +£ += ++ + A + 11% + &C. ad 1. 
Eodem modo, fi detur ratio inter x & 1x , menſura hujus 

rationis erit Min v +44? = i +4v* , &c. Et viciſ. 

ſim ſi detur rationis menſura mw. ratio crit ea quam habet 1 ad 


m m m m aw”... 


five ==1; & exinde Ratio Modularis erit ea quam habet 1 ad 


M | 
1 —2 + 2+ 2 —1% + &. Ex hiſce vero patet Corollarium 
ſequens. 

Corol. 6. Expoſito termino R, fi ſumatur FR A, 1 A B, 
3B = C, 4 CSD, 1D = E, &c. in infinitum; & capiatur S R 
ALB CAA DLE L & c: Ratio Modularis erit ea quæ eſt 
inter terminum minorem expoſitum R & majorem inventum S. 
Vel expoſito termino 8, f1 ſumatur 1 S = A, 1 A= B, 3B = C, 
40 =D, DE, &c. in infinitum; & capiatur R=S—A —+ 
B —- CD -E L= & c: Ratio Modularis erit ea quæ eſt inter 
terminum majorem expoſitum 8 & minorem inventum R. Porro 
eadem ratio eſt inter 2, 718281828457 &c. et 1, vel inter x & 


0, 67879441171 &c. 


| Scho- 


£ » 
Scholmm 3. 
Si forte termini. minores deſiderentur, qui eandem proxime Rati- 
onem Modularem ita exhibeant, ut nulli ipſis non majores propius: 
inſtituenda erit operatio ad modum fequentem. Di vidatur termi- 
nus major 2,7 1828 &c, per minorem x, vel etiam major x per mi- 


norem o, 367879 & c. & rurſus minor per numerum qui reliquus eſt, 
& hic rurſus per ultimum reſiduum, atque ita porro pergatur: & 


Rationes Vera Majores. 
1 ox 2 


Rationes Nera Minores. 


1457 
21768 


23225 

25946 | 23225 

49171 25946 D545Xr 
&c. &c. &c. 


prod ibunt quotientes Z Is 25 1, J, 4, 1, I, 6, 1, 1. 8, I, 1, IO, I. 1, | 
12, 1, 1, 14. T, 1, 16, 1, I, &c. His inventis, perficiendz ſunt binz 
rationum columnæ, quarum altera terminos continet rationem habentes 
vera majorem, altera terminos quorum ratio eſt vera minor; in- 
eundo computationem à rationibus 1 ad o, o ad 1, quæ remotiſſimæ 
ſunt à vera; inde autem exorſam deducendo ad kationes reliquas, 
quæ 


(n) 


* þ ; Jus continue ad veram propius accedunt. Multiplicentur itaque 
F 1 termini 1 & © per quotientem primum 2, & ſcribantur facti 2 & o 
intra terminos o & 1; & addendo prodibit ratio 2 o ad o 1, 


1 ſive 2 ad 1. Hujus termini multiplicentur per quotientem ſecun- 
14 dum 1, factique 2 & f addantur terminis 1 & o; & habebitur 
* ratio 2 4 1 ad .1 o, five 3 ad 1. Hujus termini multiplicentur 
per quotientem tertium 2, factique 6 & 2 addantur terminis præ- 
cedentibus 2 & 1; & habebitur ratio 8 ad 3. Hujus termini mul- 
tiplicentur per quotientem quartum 1, factique 8 & 3 addantur ter- 
minis præcedentibus 3 & x; & habebitur ratio 11 ad 4. Hujus 
termini multiplicentur per quotientem quintum 1, factique 11 & 4 
addantur præcedentibus 8 & 3; & habebitur ratio 19 ad 7. Hu- 
jus termini rurſus multiplicentur per quotientem ſextum 4, factique 
76 & 28 addantur præcedentibus 11 & 4, ad inveniendam ratio- 
nem 87 ad 32; & fic porro pergendum quouſque libnerit, tran- 
ſitu alternis facto in alteram columnam. Hiſce peractis, habebun- 
tur rationes vera majores 3 ad 1, 11 ad 4, 87 ad 32, 193 ad 71, 
1457 ad 536, 23225 ad 8544, 49171 ad 18089, &c. Vera au- 
tem minores erunt 2 ad 1, 8 ad z, 19 ad 7, 106 ad 39, 1264 ad 
465, 2721 ad 1001, 25946 ad 9545, -&c. Atque hz quidem 
ſunt præcipuæ & primariz rationes, quibus ad rationem propoſitam 

continue appropinquatur. . | 
Quod ſi exquiratur integra ſeries rationum omnium vera majo- 
rum quæ ita dari poſſint, ut nulla minoribus terminis defignata 
ratio vera major f'y veram propius accedat ; & ſimiliter ſeries in- 
tegra rationum omnium vera minorum quz ita dari poſſint, ut 
nulla minoribus terminis deſignata ratio vera minor ad veram pro- 
pius accedat: inter primarias illas modo inventas inſerendæ ſunt 
aliæ ſecundariz rationes. Hæ vero locum habent ubi quotiens uni- 
tatem ſuperat. Inveniuntur autem mutata multiplicatione, quæ ſu- 
pra per quotientem facta eſt, in continuam additionem terminorum 
tot vicibus quot ſunt unitates in quotiente. Sic quia quotiens 
primus erat 2, termini 1 & o bis addendi ſunt terminis o & 1; & 
ſummæ dabunt rationes 1 ad 1, 2 ad 1. Hi ultimi termini 2 & 1, 
quia quotiens ſecundus erat r, ſemel addendi ſunt terminis 1 & o; 
& ſummæ dabunt rationem 3 ad 1. Hi termini 3 & 1, quia quo- 
tiens tertius erat 2, bis addendi ſunt terminis 2 & 1 & ſummæ 
dabunt rationes 5 ad 2, 8 ad z. Hi ultimi termini 8 & 3, quia 
quotiens quartus erat 1, ſemel addendi ſunt terminis 3 & 1; & 
ſommæ dabunt rationem 11 ad 4. Hi termini 11 & 4, quia quo- 
tlens 


(13) 


tielldguintus erat 1, ſemel addendi ſunt terminis 8 & 3; & ſumme 
. — 19 ad 7. Hi denique termini 19 & 7, quia quo- 
Rationes Vera Majares. Rationes Vera Minores, 
It OX 2 


tiens ſextus erat 4, quater addendi ſunt terminis 11 & 4; & ſum- 
mz dabunt rationes 30 ad 11, 49 ad 18, 68 ad 25, 87 ad 32. 
Et fic porro procedere licebit quouſque commodum vigebitur. 
Iſta tandem operatione peracta, ſeries integra rationum omnium vera 
majorum, erit 1 ad o, 3 ad 1, 11 ad 4, zo ad 11, 49 ad 18, 68 
ad 25, 87 ad zz, &c. fimiliterque ſeries integra rationum omnium 
vera minorum, erit o ad 1, 1 adn, 2 ad 1, 5 ad 2, 8 ad z, 
19 ad 7 &c. | ; | | 

Harum approximationum utilitas ad alia multa ſeſe diffundit : 
quapropter earum inventionem aliquanto prolixius expoſitam dedi, 
per Methodum quæ mihi ſimpliciſſima & facillima videtur. Idem 
argumentum paulo aliter pertractarunt Viri celeberrimi Malliſius 
& Fugenins. 
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a , | 
* 5 Logarithmorum Canonem Briggianum conftruere. 


bee Compoſitorum Logarithmi derivantur ex Logarith- 
mis Primorum componentium, per additionem folam ; horum 
autem inveſtigatio pluribus modis inſtitui poteſt : Exemplum uni- 

cum appono. | * 

Per Corollarium quintum Propofitionis ſuperioris, ſcribendo 1 pro . 
M. inveniantur Logarithmi rationum inter 126. & 125, 225 & 224, 
240 & 2400, 4375 & 4374; qui vocentur reſpective p, 4, 7, 5: 

& Logarithmus denarii ſeu rationis decupli erit 2399 + 90q—6zr 
1035 five 2,3092585092994 & c. Itaque cum Logarithmus — — 
denarii fit x; fiat (per Corol. 3. Prop. 1.) ut denarii Logarithmus 
modo inventus 2, 30258 99 &c, ad Modulum ſuum 1, ita denarit 

Logarithmus Briggianus 1, ad Modulum Briggianum, qui adeo erit 

0,43429448 1903 &c. Ponatur ergo deinceps iſte valor pro M, & erunt 

MX 202 p + 76q — 537 —+ $75, MX167p + 63q — 44r + 7255 

MX 114p +434—30r + 495 Logarithmi * numerorum 

7» 5» 3. Logarithmus numeri 2 habetur, ſubducendo Logarithmum 

numeri 5 I Logarithmo numeri xo. Atque ita dantur & Modulus 

Briggianus & Logarithmi Primorum omnium qui ſunt minores de- 

Dario. | | | 
Logarithmi numerorum ſequentium Primorum 11, 13, 17, 19, 

23, &c. ita computart poſſunt. Quæratur tum factus à numeris 
Primo propoſito utrinque proxime adjacentibus, tum Primi ipſius 
quadratum, quod ſemper unitate factum illud ſuperabit. Loga- 
rithmo rationis quadrati ad factum (per Corol. 5. Prop. 1. inveni- 
endo) addatur ipſius facti Logarithmus, qui ſemper componetur ex 
datis Logarithmis Primorum qui propoſito Primo ſunt minores: 
& ſemiſum ma erit Logarithmus Primi quæſitus. - 5 

Corol.” Canonis Brig giani Modulus eſt o, 43429448190 &c ; Hujus 

vero Reciprocus eſt 2,302585092994 &c. | 


_ Scholium. | 
Ad hunc itaque modum perfici poſſet Logarithmorum Tabula am- 
pliſſima, qualis edita eſt à Briggio vel Vlacco. Inventioni autem 
Numerorum & Logarithmorum fibi invicem congruentium, qui in- 
| termedii 
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termedii ſunt & ultra Tabulz limites excurrunt, drr fullcie 
' terminus primus Seriei quæ in Corollario quinto Propolitionis pre» * 
cedentis exhibetur. | * | - — 
Si dato Numero intermedio quæratur ejus Logarithmus; 4 & e a 
i, ita ut * 


pro Numero intermedio propoſito atque huic 2 tabu 
4 deſignet majorem, e minorem; fit eorum ſumma ⁊, differentia x; 
pone pro Logarithmo rationis quam habet 4 ad e, hoe eſt, pro 
exceſſu Logarithmi Numeri 4 ſupra Logarithmum Numeri e: & 


. * 
erit a—2 M quamproxime. 
2 


Si quæratur Numerus qui congruit Logarithmo intermedio; quo- 
2 Mæ A 


. 2Mx M x ” | 
niam eſt a — : vel 3 crit x=—*—a yel e 
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quamproxime. 


PrzoreosITio III. 


Syſtematis cujuſuis Logometrici conſtructionem ex- 
| ponere per Canonem Logarithmorum. 


Caſ. 1.C I detur, è Syſtemate propoſito, menſura rationis alicujus de- 
terminatz : rationis cujuſvis oblatæ menſura, erit ad men- 
ſuram illam datam determinatæ rationis, ut oblatæ rationis Logarith- 
mus, ad Logarithmum rationis ejuſdem determinatæ. | | - 
Caſe 2. Si non detur, è Syſtemate . vow menſura rationis ali- 
cujus determinatæ: inveniendus erit Modulus propoſiti Syſtematis, 
per Corollarium ſecundum Propoſitionis primæ. Et menſura cujuſ- 
vis oblatæ rationis, erit ad Modulum inventum, ut oblatæ rationis 
Logarithmus, ad Canonis Modulum. 3 
Caſus hujus ultimi habentur Exempla in ſequentibus 


PRO POS ITIO IV. 


Spatium quodvis Hyperbolicum quadrare per Canonem 
Logarithmorum. 


IT Hyperbola quævis ERSF centro A, Aſymptotis ABC, 
AD deſcripta; & quæratur area BEFC quam claudunt rectæ 
BE, CF ad Aſymptoton AD parallele. Compleatur parallelo- 


grammum ABED, & ad hunc Modulum inveniatur (per Propo- 
C3 ſitionem 


( 16 


ſirionem tertiam) menſura rationis inter AC & AB vel inter BE 
& CF: Dico menſuram inventam æqualem fore magnitudini area 
quæſitæ BEFC. Nam diviſa concipiatur hujus arez baſis BG 
in particulas innumeras 
quam minimas P Q, ea 
lege, ut ubique detur ra- 
tio illa quæ eſt inter 4 
& AP, & ducantur A- 
ſymptoto AD parallelæ 
PR, QS. Quoniam ita- 
que eſt AQ nt AP; erit 
diviſim PQ ut AP, hoc 
eſt, ut PR reciproce. 
Unde data eſt area PRS, 
quz proinde poteſt haberi 
pro menſura rationis datz quz eſt inter 4 & AP. Hujus au- 
tem menſuræ Modulus erit parallelogrammum ABE D, per Corol. 2. 
Prop. 1. Nam f1 compleatur æquale paralleſogrammum AP RT ; ſta- 
tim intelligetur, ita illud ſe habere ad aream PR SQ ut ſe habet 
AP ad PQ. Similes ergo ſummas arearum atque rationum utrin- 
que colligendo; area tota BE FC erit menſura rationis totius quæ 
eſt inter AC & 4B, vel inter BE & CF, ad eundem Modulum 
ABED. A . 

Aliter. Sit rurſus Hyperbola quævis AP, centro C atque Aſymp- 
toto CB deſcripta; & quæratur area Sectoris cujuſlibet CA, ſemi- 
diametris Cd. CP curvæque AP interjecti. Producta ſernidiame- 
tro utravis CA ultra Dy | 
verticem A, ducatur il- 
lius conjugata CR; & ad 
ipſas CQ, ER ordinatim R 
applicentur a puncto P 
rectæ PQ, PR, que 
Aſymptoto CB occurrant 
in Z & A, deinde aga- 
tur AB quæ Hyperbo- 
lam tangat in A, Aſymp- 
toton ſecet in B rectam- 
que CP in D: & Trian- 
gulo 4BC exiſtente Modulo, area quæſita ſectoris CAP erit men- 
ſura rationis inter Q & AB, fave rationis inter A & QZ—QP, 

ſive 


(7) | 
five ſubduplicatz rationis inter Q Z + QP & QZ— POP, five ſub- 
duplicate rationis inter 4B + AD & AB— AD; vel erit menſura 


rationis inter KP + RX & CA. vel rationis inter CA & RP—R.X, 
vel ſubduplicatæ rationis inter RP + RX & RP—RX. Nam fi 
ducantur rectæ AE, PF quz ſecent Aſymptoton CB in E & F, 
alterique Aſymptoto parallelæ ſint: æquales erunt hæ omnes rationes 
rationi quam habet AE ad PF, vel CF ad CE; erit & ſector CAP 
areæ EA F æqualis; ſimiliterque triangulum AB C duplicato tri- 
angulo AEC, five parallelogrammo Aſymptotis & Hyperbolæ in- 
ſcripto æquabitur. Quare patet propoſitum ex ſupra demonſtratis. 
Data vero per modum priorem area BE FC, vel per modum po- 
ſteriorem area CA; dabitur alia quæ vis area Hyperbolica ad arcum 
EF, vel ad arcum AP terminata: quippe quæ ſemper eſt areæ 
modo inventæ & areæ alicujus rectilineæ vel ſumma vel diffe- 


rentia. Q. E. J. 


Hinc facilem habent ſolutionem Problemata omnia, quæcunque 
pendent ab Hyperbolæ quadratura- Exemplum ſatis luculentum 
præbebit deſcenſus gravium in Mediis, quorum reſiſtentia eſt in du- 
plicata ratione velocitatis corporis moti. Sit V velocitas maxima 
quam corpus in hujuſmodi Medio, 
mfmite deſcendendo, poteſt acqui- 
rere; T dimidium temporis quo 
corpus idem in eodem Medio, 
vi ſola 22 ſui relativi, abf- 
que reſiſtentia cadendo velocitatem 
illam acquiret; S ſpatium hocce 
caſu deſcriptum; R pondus rela- 
tivum corporis in Medio reſiſten- 
te: & quæratur ſpatium 5s quod 
corpus deſcendens, tempore quovis 
t, deſcribet in Medio reſiſtente; 
& reſiſtentia » quam patitur in fine 
illius temporis; & velocitas v ex 
iſto deſcenſu acquiſita. 

Centro D, vertice A deſcribatur 
. Hyperboha æquilatera AT}, cujus 

una Aſymptotorum eſt DC & ad | 
verticem tangens AC ſemiaxi AD zqualis. Capiatur area DAT ad 
dimidium trianguli DA C ut t ad T, ſecetque D tangentem AC in P 


+ 
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& erit v ad V ut AP ad AC. Sit AK ipſis AC, AP tertia 
proportionalis: & erit r ad R ut AK ad AC. Ad tangentem AC 
erigantur normales CZ, KN, AB; centroque C & Aſymptotis CA. 
CZ deſcribatur Hyperbola quævis BN: & erit 5 ad S ut area 
AB NK ad rectangulum CKN. Patent hæc omnia per Propoſitiones 
octavam & nonam Libri ſecundi Philoſophiæ Newroniane. 

Eſt itaque t ad T ut area Hyperbolica DAT ad dimidium tri- 
li DAC, hoc eſt, ut dimidiata menſura rationis inter AC = A 
& AC—AP ad illius menſuræ dimidiatum Modulum. Ergo fi 
recta quævis EF producatur ad 5, ita ut ? fit menſura rationis in- 
ter Ef & EF ad Modulum T. & biſecetur Ff in G: erit GF ad 
GE ut AP ad AC, hoc eſt, ut v ad V. Sumantur GE, 6 F. 
GH continue propor- | | 
tionales: & erit GH = 
ad GE ut AK ad E 4 Wy 1 . _F 
C, hoc eſt, ut ad 
R. Erit inſuper EG | 
ad EH ut CA ad CK; unde cum fit s ad S ut area AB NK ad 
rectangulum CKN, hoc eſt, ut menſura rationis inter CA & CX 
vel inter EG & EH ad menſuræ Modulum : erit 5s menſura rati- 
onis inter EG & EH ad Modulum S. atque inde dabitur. 

Ex hiſce porro facillime ſe prodit, per unicam quamvis Hyper- 
bolam, conſtructio non inconcinna; quam & adſcribere viſum eſt ob 
dignitatem Problematis. In rea quavis GE ſumatur utcunque 
punctum F inter E & G, & ab altera parte capiatur Gf ipſi GF 
æqualis, & ſint GE, GF, GH continue proportionales. Deinde 
per puncta E, F, H. G, f ducantur ſibi invicem parallelæ rectæ ER, 
FL, HM, 6, fl, quas ſecet Hyperbola quævis LI cen- 
3 tro E, Aſymptotis ER, E G deſcripta, & compleatur parallelogram- 
1 mum EG QR. Jam ſi fit ad T ut area Hyperbolica LFVI ad 
1 parallelogrammum EQ: erit q ad S ut area AH ad EQ; vad 
Vut GF ad GE; r ad R ut GH ad GE. | 

Libet & caſum alterum adjicere ubi corpus aſcendit; ne forte 
analogia illa, quæ inter utrumque ſervari debet, in allata conſtru- 
ctione quodammodo perire videatur. Ergo eadem atque prius 
denotantibus V. R, T, S, ponantur v & r pro velocitate & reſiſten- 
tia ſub aſcenſus initio, s pro ſpatio quod corpus aſcendendo deſcri- 
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bere poſſit antequam tota velocitas amittatur, ? pro tempore hujus 
aſcenſus. Ad EG erigatur perpendicularis GO ipſi EG æqualis, 
& ſumendo puncta F. f, ad eaſdem diſtantias hinc inde à puncto G, 
jun- 
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centro O deſcriptus, & ſint Gh, Gf, GE continue proportionaless 


— 


5 


inde fi : fit menſura anguli FOf ad Modulum T, hoc eſt, ſi : ſit 
ad T ut arcus 76 ad radium OG: erit s menſura rationis inter 
Eh & EG ad Modulum 8, vel erit s ad $ ut area Hyperbolica 
»hGQ ad EQ; & u erit ad V ut Gf ad GE; atque r ad R 
ut Gh ad GE. | . 


PRO POSIT IO V. 
Logiſticam deſcribere per Canonem Logarithmorum. 


8 ad Logiſticæ BODG Aſymptoton AP CF ordinatim appli- 

centur binæ quævis rectæ AB, FG intercludentes Aſymptoti 
portionem quamvis AF: erit ilk portio menfura rationis quam ad 
invicem habent ordinate; hæc utique eſt natura Curvæ notiflima. 
Integrum ergo & perfectum . Syſtema Logometricum per hanc Li- 
neam exhibetur : id quod etiam de Hyperbola dici poteſt per Pro- 
poſitionem præcedentem, de Spirali Æquiangula per ſubſequentem ; 


(20 ) 
nam omitto complures alias Figuras, que & ipſz dudum ſunt in 
Geometriam receptæ. Itaque fi detur Aſymptoti poſitio & fimul 
duo puncta per quæ Curva tranſire debet, dabuntur puncta reliqua _ 
per caſum priorem Propoſitionis tertiæ. Quod ſi data poſitione 
Aſymptoti, detur inſuper Syſtematis Modulus atque unicum punctum 
per quod ducenda erit Curva; invenientur puncta reliqua per Ca- 
ſum poſteriorem Propoſitionis ejuſdem. Iſte vero Modulus quo 
pacto definiendus fit, & qualem habeat magnitudinem, jam oportet 
exponere. | 

Ducatur recta BC quæ Curvam 4 in B & Aſymptoton ſe- 
cet in C. Dico primo, magnitudinem ſubtangentis AC eandem per- 
manere ubicunque ſumatur punctum B. Intelligatur enim Ordinata 
PQ viciniſſima Ordinatæ AR B, recta vero QR parallela Aſymp- 
toto AC, ac detur Ordinatarum 5 | 
intervallum illud quam minimum 
AP. Ob datam igitur lineolam 
AP, dabitur ratio quam habet 
AB ad PQ, & diviſim ratio 
quam habet AB ad RB, atque 
adeo (propter fimilia triangula 
BAC, BR Q) ratio quam habet 
Ac ad & Q live AP, atque inde 
magnitudo ipſius AC. 
Dico ſecundo, determinatam 
hanc & immutabilem ſubtangen- 
tem AC, eſſe Modulum ad quem 
exigendæ ſunt menſuræ illæ inter- 
ceptæ AF. Patet hoc per Co- 
rollarium ſecundum Propoſitionis 
primæ: nam dum termini AB & 
2 © ad zqualitatem proxime ac- IS | 
cedunt, erit AC ad AP, quæ metitur rationem inter AB & P, 
ut terminus AB ad terminorum differentiam B R. Unde data ſub- 
tangente, facilis eſt deſcriptio Curvæ & ſolutio Problematum om- 


dium quæ exhinc pendent. . 

Si Curva jam deſcripta habeatur, ſubtangentis magnitudo fic de- 
terminabitur. Producatur Ordinata quzvis CD ad E, ita ut CE 
ad CD rationem habeat Modularem, per Corollarium ſextum Propoſi- 
tionis primæ definitam; & recta EB quæ à puncto E parallela du- 
citur Aſymptoto, quæque Curvæ occurrit in puncto B, æqualis 
erit ſubtangenti quæſitæ. Corol. 
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eus ACH infinite verſüs H1-extenditur, & ad alteram 
Ordinata AB terminatur , æqualis eſt- parallelogrammo p > gr 


Ordinats eadem A & fſubtangetite AC comprehenſo./ Componun- 
tur enim area & parallelogrammum ex elementis quæ ſum ut 


APX AB & ACXRB, quæque adeo Sanur Karen analo- 


giam inter A & XB, AC & AB.” T4 1 8 * Arti 
| Corol.'2, Atque hinc, ob datam bungen magrirudivem, area 
ul indefinita erit ut Ordinata ad r FH eg J mu 
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ropoſitionis uſus per Exemplum abe, | Proponatur 
quamlibet altitudipem I 2 telluris, invenire denſitatem 
Atmoſphæræ. Sit AB telluris ſuperficies,” & abinde ſurſum pro- 
ducatur icularis AH, atque ad hujus puacta fingula ductæ 
concipiantur Ordinatæ FG, quz ſint ut Aeris denſames in locis £3, - 
& Ordinatarum termini omnes G in Linea ca BD ſiti 
erunt. Patet hoc Corollarium ſecundum hujus ſitionis. 
Nam area indefinita FG IA eſt ut quantitas ſeu pondus Atmoſphæræ 
ſupra locum F, & pondus illud eſt vis quæ comprimit Aetem in hoc 
loco, iſthzc vero vis (uti docet Experientia multiplen). eſt ut Aeris 
compreſſi denſitas FG. ay amen 
Itaque ſi quotlibet altitudines ſumantur in Auichmstien progreſ- 
ſione: Sn Aeris in his altitudinibus erunt in progreſſione Geo- 
metrica; & differentia binarum quarumvis altitudinum, erit menſura 
rationis quæ eſt inter denſitates Aeris in iſtis altitudinibus. 
Ceſſante vi gravitatis, ita jam per vim aliquam extraneam . 
ligatur Aeris facta compreſſio, ut eandem habeat ubique denſitatem 
quam ad terræ ſuperficiem ; & quantitas ejus, quæ modo erat ex- 
poſita per aream indefinitam HAB I, nunc per æquale rectangu- 
lum AB EC exhibebitur. Atmoſphæræ hujus homogeneæ altitudo 
AC, eſt ad altitudinem Hydrargyri in tube Terricelli, ut gravitas 
Hydrargyri ad gravitatem Aeris; atque .inde; datur. - Huic autem 
date altitudini æquatur (per Corol. 1.) ſubtangens Curvæ 3 DG 
atque adeo Modulus Syſtematis — 2 — omnium AF. Eft 
ergo Logarithmus rationis inter denſitates Aeris in binis quibuſvis 
altitudinibus, ad Modulum Canonis, ut altitudinum earundem dif- 


mee Wen Ken 


ad 


ferentia, ad Atmoſphere nen 
— ac. 


, Cu) 
Aue its fe halle x Hypotheſes quod vis gravitatis eadem ' figad 
dimiaw;/ m-receffir à centro tellurm, in duplicata tione di- 
ſtantiæ t vnc luſio itaque paulo aliter fe habebir. Sit & centrum 
telluris, 8-24B fuperficies ejuſdem ; ſumatur ipſia S BA tertia 


nata fg que fit ut Aeris denſitas oi WA 55S 
in N: & Curva Bg% quam pu- i gun K  oficr 
ctum g perpetuo tangit, erit eqa- 
dem atque prius Logiſtica, ſed 
inverſo ſitu. Augeatur enim al- 
titudo AF particula quam mini- 
ma FA. capratur 


Sm ad SA ut 
SA ad S, ducatur Ordinata 
mn que fit ut Aeris denſitas in 
At; & erit Sm ad Sf ut SF ad 
SM, & diviſim fm ad FM ut 
Sf ad SM, ive ut Sfad SF, hoc 
eſt, ut S Ag ad SFq. Unde n 
eſt ut SF inverſe & F di- 
recte, id ut gravitatio & mo-—- 


adeoque fm fg five area fonm 
eſt ut gravitatio, moles & denſitas 
ejuſdem Aeris conjunctim, hoc 
eſt, ut preſſio illius in Aerem in- 
feriorem: & ſumma ſimi um on-. 
mum arearum infra g eſt ut ſum- 

id eſt, ut Aeris in F denſitas g: 

& ſummarum differentia e 
denſitatum differentia fg — u. 
Detur lineola ; & erit — 


4 — 
* . 


=y 


x -*%% 
* * ” nu 1 
„ 


em adeoque ut fg—mn, atque inde (componendo) ut wx W Ergo 
| K lineola fm erit — datæ iNius rations qua: | inter g & M 
atque hinc patet Curvam Bg eſſe Logiſticam. Sed & eandem eſſt 
eum ſupra deſcripta Logiſtica, facile abinde colligitur, quod ordi- 
nar baſt AB viciniſſime & ad æqualia intervalla quam minima diſc 
poſttæ, reſpective ſint æquales in utraque Curva; ac proinde eadem 
curvatura, eadem inclinatio tangentis ad punctum B, eademque 


ſubrangentis magnitudlo.ʃ Ergo 


oy 


Philoſophia Nennen confer. eam 


proportionalis $f, erigatur ood ren NON 3 KAN. 
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85 ſi diſtantize 82 — telluris, capiantur u Muſica j 
one; harum reci nempe diſtantiæ Sf, -erunt er 
e Aritlunetica; & Aeris denſitates fy erunt in Nene 
metrica. AK. eln nun: 
Ad inveniendam itaque a in loco quovkd F, minwenda 
eſt altitudo AF in ratione diſtantiæ SF ad telluris ſemidiametrum 
SA: & Logarithmus rationis inter denſitates Aeris in 4-8 E erit 
ad Modulum Canonis, ut altitudo illa diminuta e NW 
homogenez altitudinem AC. | 
Quæ ſupra demonſtrata funt, accurate Abe <6 * Ar- 
moſphæra ex Aere pariter Elaſtico tota conſtet: rationes igitur alla» 


tas paululum conturbabunt admiſti vapores atque exhalationes, qui - 


bus etiam accedet Caloris Fri — . ut r nn. 
dines diverſas. \ * 2 


— * "=. * 7 ” 
| RE] | win? 260 


Proposrrts VI. 
2 — Canonem 4d rm . 
1 accomodare. 
081 * FF - * f B43; Noise 


— $piralis appellatur Lines 1 curva — que 
polo P deſcripta, in eodem dato angulo ſecat exeuntes à pole 
radios P.4 PD, PE, &c. 
Si centro & intervallo quo- 
vis A deſeribatur circuls PH 
, qui i radns PA, PD, PE 1 . 
4 in A, B, C: Dico in- | A. 5 | 
terceptum arcum BC menſu- 
ram fore rationis quam habet 
PD ad PE, & interceptum ar- 
cum AFB menſuram rationis 
quam habet PA ad PD. Di- 
vidatur enim arcus AB in par- 
ticulas quam minimas & æqua- 
les R, & j ntur Y PR 
— S ad & 2 T in 
datis P ST; PTS: & ob 
datam particulam QR, dabitur „ ee e ». Y 
angulus Q R, atque adeo — Figuræ S T, & ratio laterum 
PS, PT. Data ergo particula QR menſura erx rations date — 
2 * 


Kannen 


(4) 
habet: NS ad PT¹ & fummarparticularund, nempe afcos ,n, men- 
fqn corjerifurume ſimiſis ratiomim hoc eſty o rat jenis quam Haber 
Rad D. Et coder argumento, erit arcus B C menſura rationis 
quam habet PD ad PE. p Anon 
Ducatur AF Spiralem tek ð ò „1 

ad Circuli & Spiralis in- Px 
— A, huic vero in 
F occurrat recta Y quæ ad 
radium PA normals erigitur : 
& ſubtangens F erit menſu- 
rarum Modulus, per Corol. 2. 
Prop. 1. Nam ſi in recta PS 
ſumatur V ipſi PT æqualis, 
& jungantur puncta V, 7; ſimi- 
lia erunt triangula PAF, VS. 
Unde PFeſt ad YT ut PA +: : |; 
ad YS, ſed & V eſtad OR 
ut PT ad PA: ergo ex quo „ 
perturbate, PF eſt ad O R quͤre 3 
metitur rationem inter PS ad PT, ut terminus PT ad terminorum 
differentiar. . Nen dba OFF 

OR” Scholium. * Ws Pore ming 


_ Spiralem æquiangulam, ad Meridianæ Nauticz diviſionem demon- 

ſtrandam, feliciter adhibuit Geometra clariſſimus Edmunds Halleins. 
Sit acp pars octava Sphæræ terreſtris, | p Polus, 46 quadrans) AEdquia- 
toris, ap quadrans Meridiani; & quæratur magnitudo rectæ, qua 
propoſitum quemlibet hujus arcum deſignet in Planiſphærio. Per 
Aquatoris & Meridiani interſectionem 4, ducta intelligatur linea 
Helicoeides ade quæ ſecet omnes Meridianos ad angulum ſemirectum, 
huic occurrat in 4 parallelus Æquatori circulus gd per idem pun- 
Qum d agatur Meridianus pdb; & longitudo intercept? arcus Æqua- 
toris 4b, erit magnitudo Nautica quæſita arcus ag. Reſolvatur 
enim arcus 4g in particulas innumeras quam minimas gk, ducatur 
parallelus km, ſecans Meridianum pd in », Lineam ade in ; 
& actus Meridianus pmh abſcindet Æquatoris particulam b h, quæ 
erit ad mu, five huic (ob angulum ſemirectum dn) æqualem da 
vel g ut peripheria Æquatoris ad peripheriam paralleli . Eſt 
ergo particula h magnitudo Nautica particulæ gk, & ſumma par- 
ticularum omnium 6%, nempe longitudo arcus 4, magnitudo Nau- 
2 TtIC2 


7 Ca) 
tiea ſumme particularum omnium gk, id eſt, arcus 2g. Manente- 
jam Aquatore 4b vel ABC, concipiatur Sphzrica ſuperficies in 
plano ejus r & Polo.1pcaccupante centrum P, 
projicientur Meridiani 2g, pdb, pec in totidem rectas PA, PDB, - 
PEG A centro P exeuntes, ita ut diſtantia abinde puncti cujuſvis B 


vel 4, tangens fit arcu: 
dimidiati pd vel ya qum 


| hp e nον . ⁰ 21 
diſtantia 1 1 entat. FS ite arocidibs mu: 
- Linea. vero; Helicoeids7 . 


ade convertet ſe in Spira- 
lem æquiangulam ADE, 
polo P deſcriptam, & ſe- 
cantem radios ſuos om- 
nes ad angulum ſemi- 
rectum. Hoc fiquidem 2 
t nota Lex hu-. 
juſce Projectionis, ut an- 
guli omnes eandem in 
Plano ac in Sphærica 
ſuperficie magnitudinem 
ſervent. Arcus itaque 
ropoſiti ag magnitudo 
\ (72a ab vel AB, eſt 55 a 
ad ſubtangentem PF vel huic jam æqualem Sphæræ radium PC, ut 
W N rationis inter PA & P, hoc eſt, inter tangentes di- 
midiatorum arcuum p & pd, vel pa & g, ad Modvulum Ca. 
nonis. 73 4 OL Steig ge 109090 le 
Hinc quoniam longitudo Radii eſt ad longitudinem arcus minuti 
unius primi, ut 34379746779784939 &c ad 1, & reciprocus Moduli Ca- 
nonis eſt 2,302585092994 &c, atque hi numeri.in ſe multiplicati efficiunt 
791 5579467897819 &c: fi magnitudo illa Nautica AB in minutis primis 
exhibenda fit, uti mos exigit; ſubducta tangente artificial: , Jon 
diati arcus pg à tangente artificiali dimidiati arcus p multiplice- 
tur reſiduum per numerum 7915, 767897819 &c,.et factus dabit 
partes Meridionales deſideratas. Perinde vero ſe habebit concluſio, 


py 4 * ; - . SK 0 * 0 — 4 * 
ſive in Æquatore, five. extra hunc alibi ad. utramvis partem Joce- 
* %.. > . * TY” 2 12 : . +5 * 4 > Are? ** % 8 l. 14111. 5 
ee -..T .- eee ene ae bundenen of 
N 1 | * * Y 4 4 54343 1 | 3 at 414. - { & 1 
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5 90 deere ou. 
NN 23»; Oo „oh 10 
eum potiſſimum nabe Necäbs See ut Uatis der 
— oſtenderem, qua commodiſſima ratione L 
uſus in Geometriam recipi, & ad reſolutionem Problematum diffici- 


liorum adhiberi poſſit. Viſum eſt hoc loco nonnullas adhicere por- 


ro conſtructiones, eodem conſilio effectas, quæ mihi iſta tract anti 
ſubinde ſeſe obviam non invite dederunt: ut ita, ex uberiore TE 


mine, de præſtantia Methodi hujus 


icæ judicium feratur. 
Paraholæ — AP it 4 


— F focus, 1, P 


ordinatim applicata ad axem. Du- 
catur AL quæ bifariam ſecet P 
in L, & productæ adjiciatur LM. 
que fit menſura rationis inter 
LA+AQ & OL ad Modu- 
lum AF: & recta AM zqualis-. 
erit arcui Paraboſico 4727. | | 
Spiralis Archimedea P Q fi milem habet else in 768m. 


7 lus ejus, Q radius 2 


ctus 21 Curvæ quodlibet 
— P, & ad eum radium 
normalis QA. Ducatur 9 | 
rallela tange nti 8 iralem in P. q 
radium PQ bifiriam ſecet in L, 
& ponendo o AF ad Q ut OL 
ad Q wh AL adjiciatur LA 
quæ fit. menſura Tationis inter 
LAL AQ & L. ad Modu- 
lum AF: & rea AM æqua- 
_ arcui P 


E fie A polus, AB radius primns & in- 
PS: ar CD eos radio primo parallela ad diſtantiam AC; 
& invenienda proponatur hujuſce Curve longitudo. Inter Spira- 
lem illam vulgarem Archimedis atque hanc, quam Reciprocam ap- 
pello, iſthæc intercedit differentia, quod cum illius radii ſint ut an- 
guli quos faciunt cum radio ſuo primo, hujus radii è contrario 
ſunt 


CY 


465 * 


2 © 


utique proportionem 
bet IT AE ad . 1 4 
ro ip Vol of. 1 


. — 
longitudo t̃ujuſvis ar- 
cus Ee, ponendo LM menſuram 
rationis inter AE & EF AF 
Im menſuram rationis inter A 
& ef — Af ad 12 Modu- 
lum Af. Nam 


um dif- 


—— EF —ef.. ici iciatur men- 
ſurarum differentia ly LM, 


aggrega æquabitur arc Ee. 

{9c g en ca qu expaimns uf 
poſitione quinta, non habet longitudinis ſuæ ere; 
e qua & de logo. ae en gras Ie 


: WW nee 5 70 18 4 F 


* = a you * 
of 1 1 £ K = : ' C % 
4 1 32 44 1 \J * &f Lo k —_ « =: 9 F * E 7 = 


- 


4 y p 
50 7 13 ont , 


eon 


” - * . [TROY * N 7 » © * * PS . 4 2 os. 


ee ionibys AieGuorur, Otte "GE rer itt ics 
Aim, ct \ſymptgtss A Faf:. £$ UZratus agi gen nt 
Ys. arcus El. HDemiſfis in "Afymipes 


cuns ELA ml | 
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& ductis 1 FF, of, capitis 15" Wejualis exectiaf: 
r uperar” 3 & ſimiliter 2 ces 2. 
ceſſuĩ quo tangem ef ſuperat ſubtangentem 4 : & actis £24, lim 
Aſymptoto parallelis, ſi tangentiuni differenti "BF ef Aljicia- 
tur parallelarum ae I- Im — LA i ar- 
cui Ee. b 5 A . aug 1 318 201 
Accedo ad Ciſſoidem "I Sit 4 — — ejus; AB 4. 
meter Circuli genitoris, BC Afymptotos, P n 
Aimetrum demiila, Ciiipida in P SE ee in e 
5 


r 11 77 iT cr 
}, c er: ll | De * wt 7 4 as 


nique” per —.— td o has: A 4D . 
PQ ducatur FE tech, quz o. 

currat Aſymptoto 1 In E: .& Cifl- "L293 UIELLET * "IM -$6603354i56 85-48 
ſoidis arcus AP æquabitur du- 2. 19971 — 7 
plicato exceſſui nol AE ſupra -uboM mſg; 
diametrum AB, & ſimul tri- ub mut: gn 
plicatæ menſuræ rationis inter 
BA+ AC & BDP DC ad Mo- 


dulum —4 * 24 13 


(1 16%LL 


Ss Hei 135 TIRE 
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- of Ci area eon? 53 . #TSz :e: pal il. 296.1 

vertitür c a 1 ge. lf; A A. Minp O12: 
3 nerabitur Tolidumcujus „ 8458 AN WN SETS 
Y pendet à L » & fic con- 
. ftruitur. Sint AQ, AB, AR, 
F AS, AT continue proportionales, 
. deinde ad Modulum TS capiatur Cc. 
1 A ͤmenſura rationis inter AB 
4 & BQ, & retro ponatur XZ æqualis ipſi SR una cum dimidio 
4 ipſius RB ac triente ſimul ipſius B Q: & ſolidum Ciſſoidale axem 
; habens AQ baſiſque 8 — P ©, æquabitur _ cujus 
= : eadem eſt baſis & cujus altitudo. eſt QZ. 
= | Adjungam Glidum er * Conchoide Nicomedis genitum. Sint AE, 
= | ae Curv polo P, regula CD, intervallo CA vel Ca, 
= | = PACA ad regulam normali, verticibuſque A & 4 deſcriptz. 


1 polum P ducatur ad libitum recta Pe DE, regulæ occurrens 
25 0 44 D, DE. Vero in EZ. & e: & ex natura Conchoidis, erunt ſeg- 
8 fl menta 


' "De, Ms CA yel Ca æqualia. Eodem interv 
2 f in P deſeribatur circuli arcus KS 2 axem PC: 1n 2 & 


xx c = 
a - - 
7 2 ; 


3 —_— 
rectam PD in S: & femifumma folidorum Conchoidalium que 
generantur ex converſione Figurarum 4 EDC, 4c DC circum axem 
Aa P, exit ad ſectorem Spherz genitum ex circuli ſectore P RS cir- 
cum axem eundem converſo, ut 3 PCXPD—+PRq ad PRq. Eo- 
rundem vero ſemidifferentia Cy- 
lindro æquatur, cujus baſis eſt yo A 
circulus diametro Aa deſcriptus, —᷑᷑ — 
& cujus altitudo eſt menſura du- ; 
plicata rationis inter PD & PC 
id Modulum PC. 
Area vero Figuræ totius AEe 4 
eæquatur rectangulo cujus baſis 
eſt Aa, & cujus altitudo CA eſt 
menſura rationis inter PD + DC 
& PC ad Modulum PC. Quod 
fi deſideretur quadratura partium 
LEES ae DC; ductis ad axem 
normalibus AF, af, in regula 
CD ſumenda eſt CN quæ fit . 


i CPD menſura ad eun- | Da LEY 
dem Modulum PC: & acta per punctum A recta FMf quæ pa- 
rallela fit rectæ jungenti p P, N. quæque occurrat normali- 
bus in F & ; erm area AE DC æqualis Trapezio A FAC, & 
area 4e DC æqualis Trapezio 44 C. | Woo 
K P * * 3085 . ö 

IS e tum quam 
3 Li- 
bet aliam conſtructionem hoc 
loco apponere, & ſimul ad- 
jicere gravitatis centrum. 
Oblata ſit portio interior 
ADB, intercluſa curvæ ADB 
& rectæ cuivis AB ad dia- 
metrum P Q parallele. A 
Figuræ centro C produca- 
tur diameter CDE, que 
baſin 4B bifariam ſecet in 


E; deinde fi in diametro 


„ LEES oo. en 
o w 4 1 if 1 *. þ * | : 8 — 
* _ > —_ * 7 4 * 2 N : | bs 


& I} 
ſutnantur CR ad CD. & C ad CS, ut baſis A ad dias 
metrum Q. & ad Modulam CS: fiat CN menſura rationis quam 
habet CD ud AA. —_ nn ANB Wen Tes. 
curvilineg 4 DB: | QI 

Hujus autem areæ centrum gravitatis Z: invenierur, ende c 
ad CR ut 2 C K ad 3 ENV. 

Sit nunc oblata portio exterior A P OB, intercluſa curvis oppa=- 
fitis AP, B Q. diametro PQ, & rectæ cuivis AB ad W — 
lam parallelæ. Eſto c? 5 IET-1 
conjugatæ ſemidiametri _ 0 8 
longitado extra portio- 2 
nem oblatam A QB po- E 
fita, quæ producta in con- r N 
trariam partem centri C . Nino 
bifariam ſecet baſim AB 5 
in E. Deinde in diame- 
tro producta ſi ſumantur 
& CS ad CT, ut baſis 
AB ad diametrum P 
— — . 

ce 
cum bafr 4B; & ad Mo- 


dulum CS, in contrariam S 015990 14 Wc 5 
centri partem, ſumatur CAT DEI ISH Alo 5 
menſura rationis quam habet CD ad E Ee nriangulum recifioru 


ANB zquabitur areæ curvilineex AP. 2 e208 
Hujus autem areæ centrum gravitatis 2 invenictur, Spende C 
ad CR ut 2 TR ad 3 EN. 
Pergo ad een ab Hyperbola cicum aer fucs convelurs 
genitas. Sit AN Hyper- 42 180 LeSt2nCEct ol 
bola deſcripta vertice A4, C 
centro C, Aſymptoto CB, 
foco F, ſemiaxe princi- 
pali AC, ſemiaxe con- 
jugato AB normali ad 42A 

AC; & ad axis AC pun- | She FR 
ctum quodvis X fit XN F 3 | 
* — 0 


* applicata, quæ 
3 occurrat ad N. 
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(32) Te 

In te CA capiatur CE ad CA ut CA ad CF; & ad eundem 
#xem erecta 8 E 2, quæ Aſymptoto occurrat in G, an- 
gulo CEZ inſcribatur æqualis ipſi C recta CZ, quæ porro 
producta ſecet ordinatim applicatam XN ad O0. Tum ſumatur 
KL quæ fit æqualis exceſſui quo 40 ſuperat 4B, atque LA 
quæ fit menſura rationis inter CZ + ZE & CG .—+ GE ad Modu- 
dum CE: & ſuperficies genita ex arcus AN converſione cir- 
cum axem AX, erit ad Circulum ſemidiametro 4B deſcriptum, 
ut exceſſus X quo KL ſuperat LAM, ad ſemidiametrum il- 
lam AB. TR 

Sit rurſus BN Hyperbola deſcripta vertice B, centro C, foco R 
ſemĩaxe principali CB, ſemiaxe 

conjugato CA normali ad CB; 5 12 
& ad axis AC punctum quodvis K IL. M 
Y fit XN ordinatim applicata, - C 
que Hyperbolz occurrat ad N. 
In axe CB capiatur, CE ad CA 
ut CA ad CF, & jungatur EX. TS 
Tum fumatur XL que fit ad & 
XC ut XE ad CE, & LA que 
rationis inter ET AC & CE [ * 
menſura fat ad Modulum CE: & C —_ | 
ſuperfacies genita ex arcus BN | B E F 
converſione circum axem CI. erit eee ee 
ad Circulum ſemidiametro CB deſcriptum, ut linearum KL & LA. 
aggregatum KA, ad ſemidiametrum illam CB. 3 

His addere licebit ab Ellipſi genitas ſuperficies. Sit ANF 
Ellipfis deſcripta centro C, verti- 3 | 4 "a 
cibus 4 & B, foco F, ſemiaxe 
principali CB, ſemiaxe conjugato 
CA; & ad axis CA punctum 
quodvis X fit XN ordinatim ap- 
plicata, quæ Ellipſi occurrat ad M. 
In axe CB capiatur CE ad CA 
ut CA ad CF, & jungatur EX, 
Tum ſumatur KL quæ fit ad 
Ac ut XE ad CE, & LM quæ 
rationis inter EX+XC & CE 
menſura ſit ad Modulum CE: 


& ſuperficics genita ex arcus BN 


= 


G 


Sh nk Et CA A 


6 047 A — „ 
duli CE quantitas —==E— er 5 
of CBq—CA4q | a. 
- eyadet impoſſibilis, & conſtructio . 
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E. . 
converſione circum axem C, erit ad Circulum ſemidiametre G 
deſcriptum, ut linearum XL & LM aggregatum K A, ad ſemi- 
diametrum illam CB. Ut hæc FFF 
ultima conſtructio locum habeat, 17 8110 | 
oportet ſemiaxem CA circa quem K 1 
converſio facta eſt, minorem eſſe a — 


altero ſemiaxe CB; aliter enim Mo- 


— A - my 
illa Logometrica (quod in hu- 
jufmodi caſibus fieri ſolet) con- | . 7 
vertet ſe in Trigonometricam, G=——= _ 
qualis illa eſt — on fequi- 2 - We 2 
tur. | 
Sit ANB Ellipſis deſcripta centro C, verticibus A & B, foco E, 
ſemiaxe principali CA, ſemiaxe conjugato CB; & ad axis CA 
punctum quodvis & fit XN ordinatim applicata, quæ Ellipſi oc- 
currat ad N. Angulo CXN inſcribatur recta CE, que fit ad 
Cad wm CHIad CF Tum fn- © + -- 2 bc IKk4 3% 
matur KL quz fit ad XC ut L NM 
EE ad GE, & LM qua an . 
h TEC menſura fit ad Mo- 
ulum CE, hoc eſt, que fit æ- 
qualis arcui cujus ſinus eft XC 
| radum CE: & fuperficies 
nita ex arcus BN converſtone 
circum axem C erit ad Circu- 
lum ſemidiametro CB deſcriptum, 
ut linearum KL & LM agpre- 
gatum X44, ad ſemidiametrum il- 
hm CB. re, hujus etiam ſu- 
ciei dimenſio Logome- | 
— deſignari, fed 185 inexplicabili. Nam fi quadrantis circuli 
quilibet arcus, radio CE deſcriptus, finum habeat CX finumque 
complementi ad quadrantem E: ſumendo radium CE pro Mo- 
dulo, arcus erit rationis inter EX+XC/—1 & CE menſura 
ducta in / . Verum iſthec aliis, quibus operz pretium vide- 
bitur, diligentius excutienda relinqua. Ceterum ex præcedentibus 
intelligi poteſt, quanta fit cognatio inter angulorum atque rationum 
menſu- 


bs ( 33 J 
quamque levi mutatione in ſe invicem facillime convertantur 
pro variis ejuſdem Problematis caſibus. De Cubicarum æquatio- 

num radicibus, dudum ab Analyſtis obſervatum eſt ; vel eas exprimi 
poſſe per Cardazi. regulas, atque adeo per duarum mediarum pro- 
portionalium inventionem; vel per diviſionem arcus circularis in tres 
æquales partes, ſi forte fuerint inexplicabiles per memoratas regulas. - 
* Hoc animadvertit Carteſius, ſed & ante Carteſum idem obſervavit 

Franciſcus Vieta ſub finem Supplementi Geometriz. Exhinc autem 
aperte colligitur, qualis fit ordo Nature tranſeuntis ad Anguli tri-- 
ſectionem A triſectione Rationis. 

Mirabilem illam Harmoniam ulterius declarare lubet, Exemplo 

deſumpto ab eadem Figura circum axes ſuos convoluta. Sit igitur 
APB os axis ejus major AB, miner P 2, centrum C, ſo- 

cus F. Hæc circum axem utrumvis convoluta Solidum generet, cu- 

jus particulæ conſtantes ex materia homogenea, vires attractivas ha- 
beant in duplicata diſtantiarum ratione decreſcentes: & quæratur 
vis qua Solidum illud attrahit corpuſculum quodvis, in ejus ſuper- 


n 


* Sublato etenim termino ſecundo, tres habentur Equationum caſas; Hi vero . 
reſolvuntur ope trianguli rectanguli ABC, rectum habentis angulum ad 4. in 
quo inſuper triangulo ſemper data ſunt duo latera. 


B. ä 


Caſ. 1. Nam ſi fit x3 + 3e 2446: porantur l Aeg; 
ſumantur M & N binæ mediæ proportionales inter BC AC & BC - AC: & 
erit M -N radix unica poſſibilis affirmativa, fi habeatur + 244; vel N-M 
radix unica poſſibilis negativa, fi habeatur — 2 446. 

Caſ. 2. Si fit x3 — 24ax== 24a, exiſtente à minore quam 6: ponantur 
AB=a, BCA; & ſumantur M & N binz mediz proportionales inter BC+ AC 
& BC—AC: & erit M= N radix unica poſſibilis affirmativa, ſi habeatur 
+ 2446; vel — M -N radix unica poſſibilis negativa, ft habeatur — 2 446. 

Caf. 3. Denique fi fit x? — 34aax===> 2486, exiſtente 4 majore quam 6: 
ponantur A BU, BC=a; & ſumatur M finus trientis angulorum ſumma 
ALB, atque N finus trientis angulorum differentiz 4— B, exiſtente radio 2 BC? 
& erunt — M., -N, & M= N tres radices poſſibiles, fi habeatur -+ 2446; vel 
M. N. & — M— N tres radices poſſibiles, fi habeatur — 244 b. 

Atque ita Problemata omnia Solida ſolutionem facilem recipiunt, vel per Cano 
nem Logarithmicum, vel per Canonem Trigonometricum. 


ficie 


e 
* 
B 


&cielocatum ad æxis illius terminum. * 


CF atque FE exceſſus ipſius CF ſupra menſuram CE: & Solidi 


majorem AB 
corpuſculum 


geniti vis in corpuſculum 


Axe deſcriptæ vim in idem 
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ungantur puncta P, E ae | 


ſumatur CD quæ fit menſura rationis inter PF FC & CP ad 
Modulum CA. pariterque ſumatur CE quæ fit anguli Cy F men- 
ſura ad Modulum CP; ſitque FD exceſſus menſuræ CD fupra 


convolutione circum axem 


42 vis in A 
Alocatum, 
erit ad Sphæræ homogenez 1 
& eodem axe deſcriptæ vim 
in idem corpuſculum, ut 
3 FDX CP ad CFcaub; 
Solidi autem converſione 
circum axem minorem P 


ad P locatum, erit ad Sphz- 
re homogene & eodem 


corpuſculum, ut z3XEXCAg __ 3 
ad C Fcub. Unde cum vis Sphæræ prioris in corpuſculum ad A. 
fit ad vim Sphæræ poſterioris in corpuſculum ad P, ut CA ad CP: 
erit vis Solidi prioris in corpuſgulum ad 4, ad vim Solidi poſterioris 
in corpuſculum ad P, ut FDXCP ad FE XTC A. 

Hinc quoniam Solidum poſterius medium eſt 1 inter 
Solidum prius & Sphæram priorem: vis Solidi poſterioris in cor- 
puſculum ad A, erit media proportionalis quamproxime inter vires 
Solidi prioris & Sphæræ prioris in idem corpuſculum ad A, ſi 
modo axes Ellipſeos fing prope æquales. Itaque in hoc caſu, po- 

diam proportionalem inter CF & 3 FD, & capiendo 
CH ad 3 FE ut CA ad CF; poſterioris Solidi vires ad A & P, 
wel ad B & Q, erunt ad invicem quamproxime ut CG ad CH. 
Id quod non inutile præbet compendium ad inventionem Figure 


Telluris, qualem eam ſubtiliter jnſtituit celeberrimus Nenutonus, ſum- 


mus ille Philoſophiæ ſanioris Inſtaurator. 


Conſideratio virium centripetarum aliud porro mihi ſuggerit Ex- 
emplum, in quo ſatis ampla fe prodit mutationum varietas. Propo- 


natur Trajectoriarum ſpecies enumerare, in quibus corpora movert 


poſſunt, que I viribus centripetis in ratione diſtantiarum triplicata 


decreſcentibus agitantur, quæque de loco dato, cum data velocitate, 
ſecundum datam ręectam egrediuntur. 


Caſ. 1. 


” s bed P Ay ee os 
— 22 2 
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Caf. 1. Sit & centrum virium, exeatque corpus de loco P ſecuns 
dum rectam PQ vel OP, ea cum velocitate quam acquirere poſſer 
ab iifdem viribus, hibere cadendo verſus centrum & de loco C, & 

caſu ſuo deſcribendo altitudinem CP. In datam rectam OPT 

demittantur perpendicula SQ, CT, centroque S- & intervallo- 
/S Qq-+ QTq deſcribatur circulus RTA, rectæ SPC occurrens 
in R: deinde ad Modulum /SCq—SX&gq fit arcus RA menſura 
rationis inter SR + /SRq—8SP4q.& SP, jaceant autem arcus ille 

R A & punctum Q ad diverſas partes rectæ FR; & punctum 4 
erit Apſts ſumma Trajectoriæ. Exhinc vero Trajectoria dabitur,-. 
fumendo S 27 zqualem ipſi /SCq—S Rq, deinde in recta & A4 


e 


eapiondo longitudinem quamvis SD que fit minor quam SA ad 
eandem erigendo perpendicuhim DE ſecans circulum in E, & jun- 
gendo SE, Nam fi ad utraſque partes puncti A ponatur arcus cir- 
cularis AR, cujus longitudo fit menſura rationis inter SE ++ ED 
& SD ad Modulum SAL, & in ſemidiametris SR capiantur di- 
ſtantiæ SP æquales ipfi S D: erunt puncta P ad Trajectoriam de- 
feribendam. Tempus autem quo radius SP, à centro ad corpus 
motum ductus, percurret aream quamvis S A, erit ut recta DE: 
nam area percurſa æquatur ipſi DE in Modulum dimidiatum SA 
ductæ. Velocitas vero corporis in loco quovis P, erit ad veloci- 
tatem qua in Circulo, ad candem diſtantiam S, cum iiſdem voter 
3 | revolvs 


EO IF? | 
revdlvi poſſet, ut /SCq—SPg ad SC. Ex ip conſtructione pa- 
tet, hanc Spiralem primam infinitis gyris circa centrum virium con- 
- torqueri, quin & ſeipſam infinitis vicibus decuſſare, & ſiti erune 
Nodi omnes ad Apſidis lineam - AS. | DCE IR: 

Caſ. 2. Recedat punctum C ad infinitam diſtantiam à centro S; 
& corporis de loco P ſecundum rectam P vel A excuntis ea 
ſit velocitas, quam acquirere poſſet eadendo libere ad eundem locum 
P ab infinita diſtantia. Ad rectam SP ducatur normalis S A. quæ 
ſecet PM in A; deinde centro S & intervallo SP deſcribatur 
circulus, & in ejus -circumferentia capiatur arcus PA, cujus longi- 


tudo ſit menſura rationis in- 
ter diſtantiam quamvis S D 
& diſtantiam datam SP ad 
Modulum S A, jaceant au- 
tem arcus ile PX & pun- 
tum M ad diverſas partes 
retz SP ſi S D fuerit ma- 
or quam S P, aliter ad eaſ- 
dem, inque ſemidiametro 
S ponatur SZ æqualis ipſi 
SD; & punctum E erit 
ad Trajectoriam deſcriben- 
dam. Tempus autem quo 
radius SZ, à centro ad cor- 
pus motum ductus, percurret 
aream quamvis S PAZ, erit 
ut differentia quadratorum 
ex SZ & SP: Nam area | 
percurſa, eſt ad illam differentiam, in data ratione Moduli dimidiati 
28 M ad SP. Velocitas vero corporis in loco quovis P, zqualis 
erit velocitati qua in Circulo, ad eandem diſtantiam SP, cum iiſdem 
viribus revolvi poſſet. Ex conſtructione patet hanc ſecundam Spi- 
ralem eſſe Aqui illam Propoſitionis ſextæ; ea vero migra- 
bit in Circulum ubi angulus SpA fit rectus. 

Cf. 3. Ut velocitas fit adhuc major, abeat jam punctum C ad 
diſtantiam pluſquam infinitam à centro S, vel (quod perinde eſt) 
accedat à parte contraria eidem centro, ad finitam diſtantiam; & 
corporis de loco P ſecundum rectam P © vel QP exeuntis, ea fit 
velocitas, quam acquirere poſſet aſcendendo libere de loco C ad in- 
initam diſtantiam, & deinde ab infinita diſtantia ex altera centri 


Parte 


WE EY 3 
dere deſcendendo d locum P, n aſcenden- 


Vires cent 
C SQ, GT; & erit 72 vel major, vel #- 
qualis vel minor quam S. Si T'Q fuerit major quam S Q cen- 
tro & & intervallo 4/7 4-4 deſcribatur circulus RBE rectæ 
SP occurrens in R, deinde ad Modulum vVSCq—SKq fit arcus 


KB menſura rationis inter & R + YS Rq+SPq & SP, jaceant au- 
tem arcus ille RB & punctum Q ad partes diverſas rectæ S P. Ex- 


hinc Trajectoria dabitur, ſumendo S A æqualem ipſi / SCq — &Rq, 
in recta SB capiendo o longitudinem quamvis S P, ad eandem erigenda 
perpendiculum SE cir- 
culum ſecans in E, & 
jungendo DE. Nam fi 
retro ponatur à puncto 

B circularis arcus B R, 
cujus longitudo menſura 
fir ratibnis inter SE +ED 

in ſemidiametro SR. 
—_ diſtantia SP #- 
qualis iph SD: erit 
pundctum P ad Traje- 
Qtoriam per Wir w 
Tempus autem quo ra- 
dius SP, à centro ad 
corpus motum ductus, 
percurret aream quam- 
vis hujus Trajectoriæ, | 
erit ut incrementum vel YT 
decrementum rectæ DE 


per tempus illud factum: nam area percurſa 2quatur huic incre- 
mento vel decremento in Modulum dimidiatum + S. A ducto. Ve- 
locitas vero corporis in loco quovis P, erit ad velocitatem qua in 
Circulo, ad — — SP, cum iifdem viribus revolvi poſ- 


ſer, ut vSC9 + 8Pq ad SC. Ex conſtructione patet, hanc Spira- 


at ſupra idem punctum vel non undique cinget, ſi arcus RB minor 
fuerit quam circumferentia tota R BER; vel toties cinget, quoties 
arcus ille circumſerentiam excedit. 


converſis. In datam rectam PQ 


lem tertiam infinitis gyris centrum cingere infra punctum datum ?; 


F . e 


EI) 
| Caſe 4. Reliqhis manentibus;' ſint jam TO! 8 8 E12quaaſes> Cen- 
tro & rd SP defcribatur 'circulus:'P XBg';82!fatrarcus ib 
æq̃ualis ipſi S C, jaceant autem arcus Y. &r'pi @ ud partes 
diverſas rectæ SP. Exhinc TRIO n e &Þ 
longitudinem quamvis SD, 2 

cen S & intervallo 
SD deſcribendo circuli ar- 
cum DZ æqualem ipſi SC. 
Nam fi ordine circulari con- 
trario ponantur arcus PB I 
puncto P & arcs DZ A 
puncto D: erit punctum 2 
ad Trajectoriam deſcriben- 
dam. Fempus autem quo 
radius SZ, a centro ad cor- 
pus motum ductus, percurret 
aream quamvis SPZ, erit 
ut differentia radiorum SZ 
& SP: nam area percurſa 
æquatur huic differentiæ du 
tz in ſemiſſem diſtantiæ SC. 
Velocitas vero corporis in 
loco quovis P, erit ad ve- . 
4 qua in Circulo, ad eandem diſtantiam & P, cum iiſdem viri- 
bus revolyi poſſet, ut VFC =P ad SC. Ex conſtructione 
tet, hanc 8 2 quartam eſſe Reciprocam Hani, cujus e 
nem ſupra dimenſam dedimus. 


Caſe 5. Reliquis adhuc manentibus , fix jam 7 0. minor quam 


SQ. Centro & & intervallo / 29 —T 24 deſcribatur cixculus 
RAE rectæ SP occurrens in R; deinde fit\arcus RA, ad ejuſ- 
dem circuli arcum cujus ſecans eſt SP, ut /SCq + SRq d SR; 

ponatur autem arcus ille R A ad eaſdem partes rectæ S cum pun- 
Ro Q: & A erit Apſis ima Frajectoriæ. Exhinc vero Frajecto- 
* ria dabitur, ſumendo S A æqualem ipſi 4/SCq + $Rg, in recta SA 
ty” capiendo longitudinem quamvis SD quæ fit major quam S, du- 
wy cendo DE quæ circulum tangat in E, & jungendo SE, Nam. fi 
1 ad utraſque go puncti A ponatur arcus circularis AR, cujus lon- 
+ gitudo menfura fit anguli DSE ad Modulum S. A, & in ſemidia- 
1 | metris SR capiantur diſtantiæ SP æquales ipſi & D: erunt puncta 


P ad 


» of C, 2712 


— -— Oo 2. 


(39) : 


P ad Trajectoriam deſcribendam. Tempus autem quo radius SP, 
A-genteo-ad corpus motum ductus, percurret aream quamvis S AP, 
erit ut recta DE: nam area eee in Modu- 


lum dimidiatum 3. A ductæ. Velocitas vero corporis in loco 
quovis P, erit ad velocitatem qua in Circulo, ad eandem diſtan- 
tiam S P, cum uſdem viribus revolvi poſſet, ut /S Cq SP ad SC. 


Ex conſtructione patet, hanc quintam Spiralem vel nullum habere 
Nodum, vel unicum, vel plures, pro varia proportione rectæ S. A 
ad diametrum circuli EAR: toties enim Trajectoria ſeſe decuſ- 
ſabit, quoties illa recta diametrum excedit, & Nodi omnes ſiti 
erunt ad Apſidis lineam AS. SPORES. "4, 

Sunt itaque Trajectoriarum quinque Species. Harum primam 
atque ultimam deſcripſit olim Newtonus, per Hyperbolz & Ellipſeos 
quadraturam. — — , 

Geometris integrum erit, ex adductis hactenus Exemplis de Me- 
thodo noſtra judicare; quam quidem, ſi proba fuerit, ulterius excolere 
pergent & excolendo latius promovebunt. Patet utique campus am- 
pliſſimus in quo vires ſuas experiri poterunt, præſertim fi 9 
metriæ Trigonometriam inſuper adjungant, quibus miram q 
affinitatem in ſe invicem euntibus intercedere notabam. Hiſce qui- 
dem Principiis haud facile crediderim generaliora dari poſſe; cum 
| as F 2 tota 


\ 
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42 a FR TY", TT 13.17 > ol al * * * . 1 
oh Mitheſfs vix quieres" univerſo ſuo ambitu compł ctatur, 


prater apguloruta & rationum Theoriam. Neqdue fine commodiota 
N iwadvelerie E ctionis fac itatem per ampliffimas las, 


omnibuſque ſuis numeris abſolutas, rum Logarithmorum tum Sind- 
um & Tangentium Tabulas, quas anteceſſorum noſtrorum laudatif. 
fimæ ſolertiæ debemus acceptas. Ut vero tanti beneſicii uberior 
nobis exſurgat fructus, id nunc exponendum reſtat, quibus artibus 
ad iſtiuſmodi concluſiones rectiſſima perveniatur- In hunc finem 
Theoremata quzdam, tum Logometrica tum Trigonometrica ad- 
jeciſſem, que parata ad uſum aſſervo; ni conſultius viſum eſſet, 
quum abſque nimiis ambagibus ea tradi non poſſent, intacta potius 
præterire atque aliis denuo inveſtiganda relinquere. Ceterum iſthoc 
apparatu non ſemper eſt opus; nam in Methodo Fluxionum ſæpe 
evenit ut ipſæ Fluentes, omiſſis hujuſmodi ſubſidiis, ad Logome- 
triam ſatis commode revocentur : id quod uno atque altero Exem- 
plo oſtendam. DI 3 | 
Egimus in præcedentibus de rectilineo Gravium deſcenſu, per Me- 
dit reſiſtentiam continuam retardato, ex Hypotheſi quod illa reſi- 
ſtentia eſſet in duplicata ratione velocitatis. Ex eadem Hypotheſi 
reſiſtentiam corporis penduli, in Cycloide oſcillantis, jam ſit propo- 
fitum invenire. Cycloidis itaque in rectam explicatæ fit AC dimi- 
dium, C punctum infimum, B punctum à quo cadere incipit cor- 
pus pendulum, BC, CD arcus deſcenſu ejus & ſubſequente aſcenſu 
deſcripti. Hiſce poſitis, exquirenda eſt ratio quam habet reſiſtentia 
corporis in loch. quovis E, ad pondus ejus relativum in Medio re- 
 fGſtente. Exponatur pondus illud per AC; & vis ab eodem oriunda, 
qu pendulum acceleratur ad E, exponetur per CE: que fi dica- 
' catur , & motentum ejus - &; momentum arcus jam deſcripti 
BE erit — x. Expona- EE Dis 

natur vis reſiſtentiæ per 1 8 

& vB qua pendulum CD _C E B A 
vere acceleratur, erit ut | 

- exceſſus vis prioris fu- 
ut =. Traque cum reſiſtentia fit ut quadratum velocitatis, re- 
fiſtentiæ momentum æ erit ut velocitas & velocitatis momentum, 
hoc eſt, ut -x & X — 55 ſive ut X == X Xo Nam fi tempus in 
particulas zquales dividatur, erit velocitas ut arcus deſcripti mo- 
mentum — , & velocitatis momentum ut vis acceleratrix x — qua 
momentum illud generat. Quoniam ergo = eſt ut 2x— xx, fi ca- 
piatur 
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piatur quantitas invariabilis a, quz- ſit idonex magmtuginis: exit 


AD = -A. ir .- matrnanc:: 
Ad hanc æquationem conſtruendam, aſſumatur quantitas v que 
fit variabilis, & fingatur æquatio = q.x v, in qua notæ p, 4. 

deſſgnent alias novas quantitates invariabiles; & erit K Hr . 
Hie poeto valoribus ipfarum & & ſubſtitutis in æquatione pri- 
ma 44 =2.z — x, habebitur aq - x + 47 v=q=— 1, XX +FVXx- 
Ut hæc 2quatio ſimplicior evadat, ponatur q— I , & 44 -p 0. 


five 4 2 1, & =: & fiet 4 . ac præterea 2=4 + Xx + rv." 
Jacentibus punctis D & & ad eandem partem puncti O intelligatur - 
CS æqualis ipſi ar & erit »=SE —+rv,- atque CSE A. Sit . 
valor quantitatis v, dum incidit punctum E in punctum C: & quan- 
titas x; five CE, æquabitur menſuræ rationis quam habet v ad 6 
pro Modulo CS, per _ primam : quam æqualitatem ſic 


deſignare ſoleo, CE=CS 2. Tota ergo Problematis difficultas jam 


revocatur ad binas illas æquationes CE—CS 7 „atque 4=SE + rv% 


he vero deduci non poterunt in uſum, priuſquam determinatz fu- 
erint quantitates » & CS. Ad hoc efficiendum, duz reſtant con- 
ditiones nondum adimpletæ; oportet enim reſiſtentiam eſſe nullam, - 
atque adeo quantitatem ⁊ five SE + rv evaneſcere, ubi punctum E 
in puncta B & D inciderit. 

Sint ergo 6 & d valores ipſius v, dum incidit punctum E in & - 
B & D reſpective: & in his caſibus habebuntur SB Y O, 

SB SD 


SD rd. Unde r=— 5, r=——, atque +=SE +rv= 
| 8 


| - "of | 
SE— 5 SB=SE —— mw Porro erit 75 4. atque adeo CS = = 
(CS = CS|= 6 SE c B CD=) BD: unde dabitur pun- 
crum S. = 
Componetur itaque Problema hunc in modum. Producatur BD ver- 
fus D ad S, eo uſque, donec B D fuerit menſura rationis inter SB & SD 
ad Modulum CS. Deinde ad arbitrium poſita quantitate c, ita ca- 
piantur quantitates 6 & v; ut eodem Modulo CS, fiat CB menſura 
rationis quam habet 6 ad c, fiat quoque CE menſura rationis quam 
habet v ad c: & erit vis reſiſtentiæ in loco E, ad pondus relativum 


corporis penduli, ut SE — SB, ad CA. 


Hujus 


* — 
3 (4@) 
Hujus Problematis ſolutio utilitatem habet in Plryyſica non con 
temnendam: quapropter conſtructionem ejuſdem Linearem, ex ea- 
dem Analyſi deductam, ſubjungere viſum eſt. Invento uti ſapra 
puncto S; ad rectam S A erigantur perpendicula DH, Cc, EK, BF, 
AN, rectæ SN utcunque per & ductæ occurrentia in H, c, K, F, N, 
Per punctum c ducatur recta 44 parallela rectæ DA, quæ nidem 
perpendiculis occurrat in d, c, e, hi 4; & ad Afymptoton S A duca- 
tur — 4 H GIF, quæ tranſeat per puncta H & F, ſecetque 
perpendicula Cc, EX in 6 755 
& 7, ac parallelam da in : 
namque his poſitis, erit pon- 
dus relativum corporis pen- 
duli, ad vim illam qua pen- 
dulum acceleratur ad pun- 
ctum E in Medio non re- 
ſiſtente, ut aN ad e K; 
erit autem ad vim reſiſten- d 
tiæ in loco E, ut 2 N ad 
XI; atque adeo ad vim qua 
pendulum acceleratur ad 


punctum E in Medio reſi- 2 
S D 
P 


ſtente, ut à N ad e/. Por- 
ro, ſi per punctum duca- 
tur ad rectam SMA per- 
pendicularis LN, quæ 
ſecet SN in L: erit A lo- 
cus ubi reſiſtentia fit maxi- 
ma: atque adeo reſiſtentia 
illa maxima, erit ad pon- 
dus relativum penduli, ut 
Lm ad Na, hoc eſt, ut 

Ceterum ſi ita ducatur 

recta S N, ut abſcindat re- 
ctam DH quz fit dupla ipſius S D, centroque C & intervallo CB 
deſcribatur Circulus B OP, qui occurrat perpendiculo XE in O: erit 
penduli in Medio reſiſtente oſcillantis velocitas in loco E, ad velo- 
citatem penduli ejuſdem ad eundem locum E delati per idem pondus 
relativum in Medio non reſiſtente, ut media proportionalis inter 
CS & XK, ad EO. 8 85 de 
| Adhec 


? | 


- 


- Adhzc ſi jungatur CO, & in perpendiculo & E ſumatur ER, qua 
fit ad CB ut CB ad mediam proportionalem inter Cg & KT; con- 
tinuoque quctu rectæ ER in baſim B E generetur area BRE 
erit tempus quo Cycloidis arcus B E deſcribitur in Medio reſiſtente, 
ad tempus quo idem arcus deſcriberetur in Medio non reſiſtente, ut 
area illa BORE, ad Circuli ſectorem B O C. Pergo nunc ad alia. 

Denſitatem Aeris invenimus ad quamvis altitudinem, ubi vis- 
Gravitatis vel erat uniformis, vel decreſcebat in receſſu à centro 
telluris in duplicata ratione diſtantiæ: libet eandem exquirere de- 


nuo, ubi gravitatio vel augetur vel diminuitur in ratione date cu- 


juſvis dignitatis diſtantiæ. Sit S centrum telluris, 4 punctum 
in ejus ſuperficie vel alibi utcunque fitum , | 
SAF: recta à centro ad ſummitatem Atmo- 
ſphæræ producta: & quzrenda fit ratio den- 
fitatis in loco A, ad denſitatem in loco quo- 
vis E, ex Hypotheſi quod vis gravitatis in F 
fit ut diſtantiæ SF dignitas quzcunque SF”, 
cujus index eſt x. Pro SF ſcribatur x, ac de- 
fignent d & v denſitates Aeris ad A & E; & 
cum denſitas ſit ubique ut preſſura totius Aeris 
incumbentis, erit denſitatis momentum ut mo- 
mentum preſfuræ, hoc eſt, v ut v, atque 


adeo ut *. Sit Ac altitudo Atmoſphæræ,. 


tujus uniformis denſitas eadem eſſet ae denſitass 
loci 4; vel fit AC ad altitudinem Hydrargyri- 
barometrici in loco A, ut denſitas Hydrargyrr 
ad denſitatem Aeris in eodem loco A: & ſi 
punctum F accedere intelligatur ad punctum A 
erit altitudo Hydrargyri barometrici in loco A, 
ad altitudinem Hydrargyri barometrici in loco 
F, ut AC ad FC. Aeris ergo in loco A den- 
ſitas 4, eſt ad Aeris in loco F denſitatem v, ut 
AC ad FC: unde conſequitur ut fit 4 
five d, ad d five v, ut AF five x; ad AC. 8 
Erit itaque, in hoc caſu, AC- === = = 8 155 
Quoniam ergo, ubicunque ſumeretur punctum 4 


VU I* . V Xax* — 3 | . 
$ erat — ut x"; exit porto AC —= / ubicunque ſumatur pun- 
um F. 


SA 


Jam 


* 


— 
_— 


ww FP 


* G gravitatio. fir reciproce ut az 1 centro five ut 
2 vel 2 13 erit „1, atque inde 


* — 


1 nds ſi Fluentes ſtatuantur 


2 dk rationis inter denfitates 4 
& v ad Modulum AC, zquabitur menſuræ 
- rations inter diſtantias SF & SA ad Modu- 
lum SA. 

Si grovirationis | of alia quævis Lex: quo- 


niam eſt Ac = ſi Fluentes ſtatuantur 


-1 4 8E. I ; 
æquales, erit 8 — $4 menſura 
rationis inter denſitates 4 & v ad Modu- 
lum AC. Itaque fi ſumantur in progreſſi- 
one Geometrica termini creſcentes S A4, SF, 
SFr, SFr, &c: decreſcentes SF, SA. Sf, 
.Sfz, &c: menſura rationis inter denſitates 
Aeris * A & F ad Modulum AC, erit 
3Af3»> ſi gravitatio fit 1 N in triplicata 
ratione di antiz ; erit Af, ſi 1 ſit 
reciproce in duplicata ratione diltantiz ; erit 
AF, ſi gravitatio unifdrmis ſtatuatur; erit 
24 r, fi gravitatio fit ut diſtantia; eric 
AF:, ſi gravitatio ſit in duplicata rati- 
one diſtantiæ. Et ſic proceditur in — 
tum. 

Denique ut plenius conſtet, synthetic etiam demonſtrationes ex 
elementis præmiſſis levi negotio concinnari poſſe; ſufficiet unicum 
inſuper addidiſſe Exemplum , tædet utique plura jam proferre. 
Repetatur itaque diviſio illa Nautica Meridianæ quam ſupra 
attigimus, & videamus etiam abſque ope Curvæ cujuſpiam Logo- 
metricz, annon ſimplicior ao ſit futura demonſtratio ad mo- 
dum ſequentem. Sit PAC Telluris axis, CO ſemidiameter 
Equatoris, PAOBQ Meridianus; & invenienda fit in planiſphærio 
Nantiel magnitudo cujuſvis arcus AB. Ad arcus illius terminos 
A & B ducantur ab alterutro Polorum P vel Q rectæ Q 4, QB, 
ſemidiametro CO occurrentes in D & E: Dico magnitudinem 
Nautieam arcus AB æqualem eſſe menſuræ rationis inter EC & DC 
ad Modulum OC. Nam diviſus intelligatur arcus AB in parti- 


culas 


itu 42 | „ erit 
_ OC, ut i R&S 42 1 


<A 4 22 
9151 80 C * > 0 
0171885 


211 Fe 4 dolor 


ut FT ad Ac. 'Unde (per Corol. 2. Prop. 1.) itudo illa 
Nautica æquatur menſuræ rationis inter VC & TC ad Modulum 
OC: & ſimiles utrobique ſummas colligendo, magnitudo Nautica 


totius arcus AB æquabitur menſuræ totius rationis inter E C & DC. 
ad eundem Modulum O C. 


n „ GH __ 


III. 4 Extract from the Acta Ernditorum forthe 
0 cyt NDOT OR SCH oB17ioment 


De Contagiosꝭ Epidemia, quæ in patavino agro & toti fere 
Veneta ditione in Boves irrepſit, Diſſertatio. Auctore Ber- 
nardino Ramax ini, Practicæ Medicinz Profeſſore Publico. 


Patavii, 1712. in 8 vo. | 


A Diſſertation concerning the dreadful Contagious Diſtemper, ſei- 
zing the Black Catile in the Venetian Territories, and ef= 
pecially about Padua, 


T is now (at the Publiſhing the Diſcourſe) a Year and 

half, ſince a dreadful, unexpected and violent Contagion. 
has ſeiz'd the Black Cattle, which, like an increaſing Fire, 
could neither be extinguiſh'd nor ſtopt by any Human means. 
This firſt began to be obleryd a little in Agro Vincentino, 

and ſoon diſcover d it ſelf more openly inthe Country, ſpread- 
ing it ſelf every way even to the very Suburbs of Padua, with 
a cruel Deſtruction. of the Cows and Oxen. It has alſo been 
taken notice of in Germany,in many Places; nor has it been yet 
wholly conquer d, Publick News informing us, that ir- ſtill 
remains in the Territories of Milan, 

Of this ſo threatning a Diſtemper, the famous Dr, Ramaxzini, 
according-to his yearly Cuſtom, on November 9. 1711. made 
a particular Diſſertation ; in which he inquir'd into the Cauſes. 
of the Diſtemper, and ſhew'd what Remedies might be us'd, 
to put a ſtop to its violent Courle. 

It is ſufficiently evident, that this Diſtempee, in the Cow-. 
kind, was a true Fever, from the coldneſs, rigor and ſtanding. 
up of-che Hair of the Cattle at firſt, which was ſoon ſucceeded. 
by a violent ſharp burning; with a quick Pulſe. That this 
Fever was malignant, mortal and peſtilential, its concomitant 
Symptoms plainly ſhew'd.;. ſuch as great uneaſineſs with dif- 

1 ficulty, 


, * 


ficulty.of.bgcathing,. great pantings with a ſort of ſnorting, 
and atube beginning a kind of Stapor and Drowzineſs, a con- 
timab Flux af a ſtrong ſmelling Matter from the Noſe and 
Month; a very fetid Dung, ſometimes with Blood, all Rumi- 
nation Puſtules breaking out over the whole Body on 
the 5th or 6th day, like the Small Pax; they all generally dy d 
abou tha th or ch day, very few of them eſcaping. 
The Author deducesthis Diſtemper from a contagious Ori- 
ginal. He tells us, it is certain, that out of a great Drove, 
uch as the Merchants bring yearly into Itahj out of Dalmatia 
andetha botdaring Countries, one Beaſt happen d to ſtraggle 
fromthe reſt; ancꝭ ho left behind; which a Cowherd finding, 
brought roa Farm belonging to the Illuſtrious and Reverend 
| Borromeo, Canon of Padua: This Beaſt infected all the 
Co and Otten of the Place where he was taken in, with the 
ſame Diſtemper he labour d under; the Beaſt it (elf dying in 
a ſpw- days; as did all the deſt, except one only, who had a 
Nowe pur into his Nec 
Fis no ſtrange thing therefore, if from the Eſfluvia, like an 
Atmoſphere; ecling ſrom the ſick Carrie, from thoſe dea 
2a from the Cowhouſtes and Paſtures where they were | 
and by:char:moans infected, and chiefly from the Cloaths of 
the Cowherdschemſelves, this Infection falling upon a proper 
Subject, ſhould diffuſe it (elf fo latgely. When therefore this 
fubtite venomous Exhalation happens to meet with any of the 
Cow kind, joining it ſelf wich the-{ergus. Juices and Animal 
Spirits}! whillt\ic\ is catry dal over the Body, diſorders the 
natutal conſiſtenee of the Blood, and corrupts the Ferments of 
the FJſerra5': whences/it: naturally follows, that the natural. 
Functions of the V iſetra are vitiated, and the requiſite Se- 
Dr fands gini not only ſuppoſes, but aſſerts, that this Poiſon 
is of that kind which rather fixes and coagulates, than diſſolves 
the Blood: For beſides the forementioned Symptoms accom- 
panying the Diſcaſe, the Eye it (elf is a Witneſs; ſince the 
C2 reals being open d wlule they are yet hot, little pe no 
5 ood 


” 3 * © . A* 
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0 2 TY 
Hood nevettheldſs runs dut; theſe Animals hav 
thick Blood, eſpecially when the Fever hagconcinued:{b 
Days Whether therefore this Flagye-Tame 'firſt: fromthe 
foreign Beaſt, or any othet way, "it 8'the fame thing, whenat = 
faſt it fell upon ſome Animal in which there Was the morbid 
Seminary or Ground' prepared for it. 

In the dead Bodies of all the Cattle it was particul eb 
ved, that in the Omaſas, or Paunch, there was found a hard 
compact Body, firmly adhering to the Coats of the Ventticls, 
of a large Bulk, and — 5 Smell: in other Parts, as in 

the Brain, Lungs, c&c. were ſeveral Zhdutides, and large Blad- 
ders fill'd only with Wind, which being open'd gave a — 
Stink; chere were alſo Ulcers at the Root of che 1 Tongue, 
Bladgers filbd with a Serums on the ſides of it. This Batd and 
compact Body, like Chalk, in the Omaſus, the Author takes 
x0 be the firſt product of the contagious Miaſma. He adds a 
prognoſtiek, Pelieving that from ſo many Attempts and Expe- 
riments, and the Method obſerv'd in the Cure of of this Venom, 
' at laſt a true and Specifick Remedy will be found out to extir- 
pate the poiſonous Malignity wholly : He alſo expects ſome 
mitigation of ir, from the a ing Winter and North 
Winds. He does not think this Contagion can affect Human 
Bodies, ſince even other Species of ruminating Animals, ſym- 
bolizing with the Cow- kind, are yet untouch d by it; nor was 
the laſection catch d from the Air, provided due care was ta- 
ken in the burying the dead Bodies. 

As for the Cure * it: From the Chirargical Part he com- 
mends Bleeding, burning on both ſides the Neck with a broad 
red-hot Iron, making Holes in the Ears with a round Iron, and 
putting the Root of Hellebore in the Hole, a Rowel or Seton 
under the Chin, in the Dew- laps; he alſo orders the Tongue 
and Palate to be often waſnh and rub'd with Vinegarand Salt. 

As for the Pharmaceutical Part; he recommends Alexipbar- 
micks, and ſp:cifick Cordials; and from the Vegetable Kingdom, 
three . of Jeſuits Bart, inſus d in 10 or 12 Pints of Gor- 
aial Water or ſmall Wine, to be given in 4 or 5 Doſes; which 

. is 


king, and 
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thaw? | 
the beginging of the Fever, when the Beaſt 
| . Frome _ two Drams of Sperm cal, 
neee - fires the Vfineral) eee 
Phorwiens. 1 Apaigfh Werms broedingi nien of Quiclf! 
ver, or Petroleum and Milk is to be given. Aud My. 060 
he Food, Drinks made with Barly or Wheat Elower or Bread, 
like a Ptiſane, freſh ſweet Hay madeitr May and matemated in 
fair Water. In the mean time the Cattle muſt be kept in a 
warm Place, and cloath'd, to keep them as much as paſſige 
from the cold Air, daily making Fumigations in the Cowhouſts 
with Juniper Berries, Galbanum, and the like. As to Prevention, .. 
he enjoyns Care in cleaning the Stalls;and ſcraping the Cruſt 
off from the Walls; Gre alla is to be taken of their Food, that 
it be good, the Hay and Straw not ſpoil d by Rain in tha m 
judges their Food ought to be bur ſparing; Friction, 
rubbing and cqaryis not only with the Hand, but with a. 
Currycomb and wich Setons under their Chin, made 
gh the Part, and kept open with a 


is to de done in 


ug” 


with a hot Iron run throu 
Rope put through it. 
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Reise Veronica, N 22 Scosu, in 4 w Af. . 5 
. Aritolothiz rotunde, Genie, Ae 755 72 a 
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For the Months of — By and So. - 1714. 
Th . — — 


The CONTENTS. , | 
I. Ar New Method for making Logarithms, al viewed for | 


finding the Number correſponding to a Logarit en, 
A ſmall Table. Communicated by Mr. F. John 22 
F Corp. Chain! Coll, Oxon. 
om My. — van — ; 
F. R. S. containin bſervations on the (mall Fibres of the | 
Muſcles in ſever 5 5 
II. A» Extrat# from the Journal Literaire, Sc. — 
| - Count of ſeveral Obſervations of the Texture 0 he luſcles, 
by Mr. Muys, Profeſſor of Anatomy at Franequer. 
IV. An Extra of ſeveral Letters from Cotton Mather, D. D. 
F. R. S. to John Woodward, M D. S. R. S. & Prof. Med. 
Greſh. and to Ric. Waller, Eſq; S. R. Seer. x 
V. 4 Letter from Emanuel Timone, Philoſ- & Med. D. i in 
Univerſ. Oxon. & Patav. S. R. 8. containing the Method of 
Tnoculating the Small- Pox; practis d with Succeſs at Con- 
ſtantinople, c. c 
VI. T — am infinitam Materiæ diviſibilitatem 
ſpectantia, Gr. A Johanne Keill, M. D. _— Profeſ. 
— — & S R. S. 
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 11-002074475| 
11001843766 
1. 0016131091 
1.001 38506 
11001151956 
t. 000921459 


| 


1.230268771 

1. 202164435 1. 

1.174897 757 | \x.000138165þ : 
1.1481 565 | 1. coo 15136 
E ſo o 1.0000 2016 8 
* 15423% ps — | 
1047128548 1.00001 302 


1.02 3292992] 
1.0209394%4 
10185913881 
0,007 | 1.© 16248694 
[0,006 1.01391 1386 
0,005 10115794514 
0, 4 1.009 251886 3 
0,003 x 006931669 
0,002 1.004615794} 
0,001 1.002.395230. 


. 


0,01 — 
0,009 
0,008 


|-0,000003 1. 00006 9 
0,0000021 .0020046095 |. 
0,00000 1 1. 000002 


N 0 1 . 7 } - : 1 
Nu. Nun. 

1.000002072 | 
0,0000008 | t.000001T8342 
0,0000007 I. oo0OOT611 


— 


o, oo 


o, 0000061. 000001381 o, oooo0006 
0,0000005 | 1.000001151 0,00000005 
0,0000004 | F-0000@092 1 | 0,00000004 


0,000000} | 1.000000690 | 
o, ooo | 1.000000460 | 


0,000000T | I 000000232 | 


0,00000003 
0,00000002 


This Table is what I fometimes make uſe of for finding the | 


Logarithm of any Number propos d, and vice vers4. For in- 


ſtance: Suppoſe I had occaſion to find the Logarithm of 2020. 
look in the firſt Claſs of my Table (the whole Table conſiſts 
of 8 Claſſes) for the next leſs to 2, which is 1.995262315, and 


15, 
againſt it is 3, which conſequently is the firſt Figure of che Lo» 


arithm ſought. Again; dividing the Number propos d 2, by 
77710 2315 the Number found in the Table, the Quotient is 
1. 003374467 ; which being look d for in the ſecond Claſs of 


the Table, and finding neither its equal, nor a leſſer, I add o 
to the part of the Logarithm before found, and look for the 
faid Quotient 1. 002 374467 in the third Claſs, where the next 


leſs- is 1. 002305238, and againſt it is 1, to be added ro the 
part of the Logarithm already found; and dividing the Quoti- 


ent 1. 002374467, by 1002305238, laſt found in the Table, 
the Quotient is r.0c00699703 which being ſought in tlie 
fourth Claſs gives o, but being ſought in the fifth Claſs gives 2, 
to be added to the part of the Logarithm already found; and 
dividing the laſt Quotient by the Number laſt found in the Ta- 
ble, viz. 1. 000046053, the Quotient is 1.000023015, which 
being ſought in the ſixth Claſs, gives 9 to the part of the Loga- 
rithm already found: And diviging the laſt Quotient by the 
new Diviſor,viz- 1.600002072, the Quotient is I 0000002 19, 
which being greater than 1.cooocot 15, ſhews that the Loga- 
rithm already found, viz. 3.3910299 is leſs than the Truth by 

_ more 


— 


| — - - 3 * 
more than half an Unit; wherefore adding 1,you have Briggs 
Logarithm of 2000, viz. 3. 3010300. 3 
Hany Logarithm be given, ſuppoſe 3. 3010300, throw away 
the Charaderiſtic, then over againſt theſe Figures 3. 0 1 
0. 3. o.. o, you have in their reſpeRive Claſſes r.995 2623 5 
2. 0 . . I. 002305238. 0. . 1. 000069080. 0. 0 
which multiplied continually into one another, the Product is 
2. 000000019966, which by reaſon the Characteriſtic is 3, be- 
comes 2000000019966, (Fc. that is, 2000, the Natural Num- 
ber deſired. I ſhall not mention the Method by which this 
2 is fram d, becauſe you will eaſily ſee that from the uſe 
OT it. | Wine SY 
It is obvious to the intelligent Reader, that theſe Claſſes 
of Numbers are no other than ſo many Scales of mean Pro- 
portionals: In the firſt Claſs, between x and 10 fo that the 
laſt Number thereof, viz. 1, 58925412 is the tenth Root of 
10, and the teſt in order aſcending are the Powers thereof. 
Fo in the ſecond Claſs, the laſt Number 1,01 3292992 is the 
hundredth Root of 10, and the reſt in the ſame manner are 
Powers thereof. So 1,002305238 in the third Claſs, is the 
tenth Root of the laſt of the ſecond, and the reſt its Powers, & c. 
Or, which is all one, each Number in the preceding Claſs, is 
the tenth Power of the correſponding Number in the next fol- 
lowing Claſs: Whence tis plain, that to conſtruct theſe Ta- 
bles requires no more than one Extraction of the fifth or ſur- 
ſolid Root for each Claſs, the reſt of the Work being done by 
the common Rules of Arithmetick; and for extracting the 
filtch Root, you will find more than one very compendious 
Rule in Num. 210 of theſe Tranſactions, if any one ſhall de- 
| ſixe to examin the computys of theſe Tables. 3 
The Proceſs is exactly the Reverſe of Mr. Prizgs's Doctrine, 
in Cap, XII. of his Arithmetica Logarithmica of Vlacq s Edition; 
and had Briggs been appriz'd hereof, it would have greatly 
eaſed the Labour of deducing the Logarithms of the firſt 
prime Numbers, which appear to have. coſt him ſo much 
Pains: | II. 42 
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a thin ſlice of it a-croſs, which I laid on a wetted piece of 
Glaſs, that the Fleſh which was very dry and ſhrunk, might, 
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a Litter from Mr. Anthony van Leeu- 
-wenhoeck, F. R. S Dated October the x 2th. _ 4 RPE BT 
the Fibres of the Meer, Cc. 


III. 4» Extra? of 


Gan TLUMEN, 


N compliance with your 4 5 1 here nd) you a 0 opy 
of the Obſervations I communicated to the great Penſio- 


nary Monſicur Heinſſus, concerning the Membranes with which 
the "Fibrille of the Muſcles appear to be encompaſſed, both in 


the Fleſh of a Whale, Cod-fiſh, Salmon, and > 49% : and alſo 
in that from an Oxe to a Mouſe ; ; in all which the appearance 
was the ſame. 

The Fleſh of the Whale, was a ſmall: piece cut off near the 
Tail of the Fiſh, which | defired a Sea-Caprain to bring me. 


that | might obſerve how the Fleſh in that part was joined to 


the —— in ſo large an Animal. Viewing this thro the 


Microſcope, | judged the Fibres thereof to be four times as 


large as thoſe I had formerly obſerved in another piece of 
Whale's Fleſh, taken from another part ef the Fiſh; which 
made me confider,whether the Fibres of that part might not be, 
by Nature, furniſhed with larger Fibres for its greater ſtrength. 
Cutting the ſaid Fleſh · parts length- wiſe, and a croſs the Fi- 
bres, I diſcovered more plainly than before, that each Particle 
or Fleſh · fibre, was enwrapt in a fine thin Membrane. 4 


To have a better Idea of theſe Fleſh · fibres of a Whale, I cut 


by the moiſture be ſwelled, and thereby diſtended to the natu- 
tural ſize it had when on the Body of on Fiſh itſelf. - In this 
ſlate, placed before the Microſcope, it appeared as I cauſed it to 
be drawn in the Figure. 4 B. C. D. in which the Parts were fo 
cloſe together, that their encompaſſing Membranes, repreſented 
by the black Lines, were but juſt diſcernable, ſome whereof 
appeared larger than others: Nas. if attentively viewed, ſeem d 


| plainly 


5 > 6 . 
| plainly to be divided i into mulcirudes of others, cut alſo EY 
verſe, the bigneſs of which was no larger than a common Sand to 
© thenaked Eye. Theſe were ſo-cloſe crowded together, that their 
| Figurewas very irregular, as well as their ſizes different; for tho 
_ each ſeem d encompaſſed with ſix others, yet ſome of chem were 
twice as large as the other. 
_ Having rec] mentioned the flenderneſs of theſt Fibrills. 
in the Fleſh of a Whale, and judging-theſe, as l ſaid before, to 
be four” times as large, I took a thin flies of the formerly 
mentioned W hale- fleſſi (which 1 had ſtill kept by me) and 
after having made it throughly wet, I viewed it Fan the ſame 
Microſcope as I had done this of the Tail. This appear'd as is 
— (Hg. 2.) E. F. & H. Letting the moiſtute dry away 
— theſe ſlices, fo. ſtuck on to the Glaſs, the Particles be- 


came much ſmaller, and the Membranes with which each was: 


ſſed; became very viſible ; that is, thoſe which were not 
ſhrunk away; which was a very entertaining Object to the cu-- 
rious; and as oſten as | made new Cuts, a new 0 preſen- 
ted it fel. 
A ſmall particle of this Fleſh I cauſed: to be dion, as in 
(Fig. 3. 1K LMH. Thele Particles ſeem d to touch and be 
joined to others; but now being dried, they ſhrunk in from the 
1 ps round about them; for the Membranes could not 
ſhrink, becauſe they were all joined to one another. 
Along theſe Fleſh-fibres-there runs ſome ſuch thick Mem- 
branes, that they equal the thickneſs of a Hair or more, which 
are ſcarce diſtant the breadth of a Sand from each other; from 
theſe larger Membranes other parts are ſpread, dividing each 
Eibre into numerous Fibrills; fo that it - be faid, each 
fleſn · Fibi e, no bigger than a Hair, is a little Muſe encom- 
paſſed in its: pecuſiar Coat or Membtane, as I have ſaid before. 
Whereas the Deſigner had not the ſame apprehenfion of the 
ſize of thefe Fibres, as I and ſome other Perſons had, I made 
him draw a little piece as large as it appeared to my apprehen- 
fion, as in (ie 4.0 N. O y. whence appears the difference of 
one Man's light from another.. 
1 
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I hate ld oſten ſeen ſome ſew of theſe Fibres; ne 
to others, yet but one Fourth of cheir be co to Which 1 
were joined. 
When l again maiſtend thoſe fand in the Thiel and 
Fourth Figures, (dryd up and ſhrunk) they would be again 
ſo ſwelled and diſtended, as to fill up the fa paces between the 
Membranes, and re- aſſume the Shape in had before they 
were dried. Among ſeveral little pieces of Fleſh placed be- 


fore another Microſcope pe, and moiſten'd as before, there was 
one, Whoſe Particles were not ſeparated upon drying, which I 
ſuppoſed to be, from the ſplitting and tearing aſundet of a 
large Membrane that run thro the middle of it, as may be 
ſeen in (Fig. 5.) 2. R. S. J. L. V where between S 7. and. 
the dried Particles remain unſeparated ; theſe being cut a little 
thicker appeared allo of a darker hew, and if they had been 
liced yet thicker would have appeared of a dark red. - By 
S. V. is repreſented the thick dais dividing this piece, 
which was about the bigneſs of a Hair; this at 7 ſent out a 
Branch, and near . is ſplit into two, I apprehend © that 2 
great number of Blood velſels are ſpread over this Membrane, 
which by their ſmallneſs are not vithle; for it is by theſe the 
Nouriſhment is: convey'd. Between R. S. and 2. M. the ex- 
cee ling fine Membranes torn from the great are viſible. 
ls it not amazing that in ſuch vaſt Animals as a Whale, ſuch 
exceeding {mall Fitrille ſhould be-found 2 nay, ſuch they are 
ſmall Animals; and that the whole fifth Ons is not ſo large 
as a courſe grain of Sand. 
— % Whale was ſo large, that che upper * of its Body 
yielded 60 Quarteels of Blubber or Fat, which allowing 
Rotterdam Stopes (making each about 3 Engliſh Quarts)to to — 
Quarteel, it will nearly amount to 24000 Pound weight; be- 
ſides, there is a very great deal of Fat about the rem, uh | 
Then I cauſed a very little piece, conſiſting only of five Fi- 
brille, to be drawn lengthwiſe, as they were ſeen thro the Mi- 
croſcope, as (in Fig 6.) A. B. C. C. E F. in which Figure at 4. 
and a little at that . it is divided into two Fibrillæ. Between C. 


C 2 | and 


| 6878 ) 
nds E are to be ſeen the little Membranes which incompaſs | 


. the Fibrille, which arc here torn aſunder. . 
I have frequently, with pleaſure, obſerved theſe F leſh- fibres 


lengebways, to be as it were corrugated or wrinkled, which I 
1 to be the Repreſentation of their Reſt or unbent 
Poſture ; and yet more, when the Part to which they belong 
= is bowed together, or brought nearer ; but. when — Muſcle 
is extended, and its Antagoniſt: adts, there is not the leaſt 


wrinkle obſervable in theſe Fibrille. 
However, all the little. Inequalities-in theſe Fibrills mull 


not be taken for thoſe Corrugations, ſince many of them are 

only the articles torn off from the Membranes which. encom- 

paſs the Fibrille. - 

Figure (7) G. H. I A. repreſents four little Fibres of a piece 
of Whales-Fleſh had procured two Y ears ſince; this I cauſed: 
to be drawn to ſhew — diſſerence. By the two Figures 6 and 
7, is viſible the Diameters of the Fibres are as big again in 
one, as in the other, therefore the Fibres muſt be four times as 
big in Fig: 6. as in Fig. 7. Now each Fleth fibre being compoſed 
of a great many ſmaller Fibrilla, we may imagine each of theſe 
in lying Fibres do likewiſe conſiſt of others of the like Nature. 

have a-freſh viewed ſeveral ſmall Fibres of Ox-Fleſh, and 
obſerved, thit each of the Fibrille in them was encompaſſed 
with a thin Membrane. But I cannot thew theſe Membranes- 
ſo clearly to other Ferſons in-Cows-Fleſh, as in Whales-Fleſh; 
becauſe the Parts of the former are of a much more compact 
and cloie Texture than that of the Whale, from whence they do 
not thrink ſo much in drying. 

[-am of. Opinion, that what I have ſaid of the Membranes 
<4 encompailing the Fibres and 1 of: the Fleſh in a Whale, 
will likes iſe hold true in other kinds of Fleſh; yea even 
do ven to that of a Rat. or a Moule : We * J ſhall 


19 proſecute my Obſervations. I cancluce, &x. 
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To theſe Obſervations of Mr. L-ewenhorek I ſhall join, 1. 


UI. An Extract from the Journal Literaire, Pabliſpd at the 
Hague, for the Months of January and February, 1714- 
Pag 238. Being, 


An Account of ſ-veral Obſervations concerning the Frame and Tex- 
cure of the Muſcles; By Mr. Muys ef Francquer: 


H E Celebrated Mr. Muys, who always acts for the Ho- 
nour of the Academy of Franequer, and Advantage of 
Students in Phyſick and Anatomy, has made ſeveral Diſcove- 
ries, as to the Mechaniſm and Texture of the Mulcles of 
Animals; of which th:ſe are ſome, 

He has obſerved, that the fleſhy Fibres of the Muſcles 
are compoſed of other {maller Fibres, which he calls Fibrillæ: 
that theſe F:brille are of the ſize of a ſlender Hair, and that 
Jod or 600 of them, may be counted in one Fleſhy-fibre, 

whoſe Diameter is no more than a 24th part of an Inch. 
That each of theſe Fibrille alſo is made up of more than 
20 little tranſparent Tubuli, but ſo ſlender, that if a Blood 
Globule (which, according to Mr. Lewwenhoek, is but the 
1, oo o, 002th part of a grain of Sand) were divided into 24 
parts, one of theſe could hardly pals thro- theſe ſmall Pipes. 

He has ſhewn, that tho the feſhy-Fibres of the Muſces, are 
joined to the Tendons and tendinous Membrane of a Muſcle; 
yet theſe tendinous Fibres are not a continuation of the fleſhy 
ones, as moſt Anatomiſts ſuppoſe: . which he proves thus; If 
by means of a wooden Knife, or only by pulling ir, you 
ſeparate the fleſhy Fibres from the Tendon, the end of the 
Tendon to which they were joined, will remain {mooth and. 
even, and not rugged. 


Having 


(6 ) | 
Having made ſeveral Injections of warm Water into the 
crural Artery of a Lamb of a Year old, all the fleſhy-Fibres 
loſt all their redneſs, and became entirely white. The Fibres 
being whitened by this Injection, he injected a coloured 
Liquor by the fame Artery ; and then not only the ſmall Ars 
:teries appeared filled with this tinged Liquor, but he found 
alſo that the Liquor paſt thro each Fibre, either in a Serpen- 
tine manner, or undulating, or frameing ſeveral Angles, ot 
joined by a great number of Anaſtomoſes. | 
He obſerved alſo, that many ſmall Branches of the Arteries 
which before could not be ſeen, appeared viſibly, ſpread all 
round the little Fibrillæ, and ringed with the ſame Colour. 
Having remarked, that the Parts of the fleſhy Fibres, which 
were near the Extremities of the Arteries, appeared tinged 
with the Liquor, he examined them with a Microſcope, and 
found the little F:brill/z filled and ringed with the, ſame Li- 
quor; and yet there was not leaſt appearance of the Liquor in 
the Inter ſtices between the Fibrillæ. N 
Having made Injections by the crural Artery, of another co- 
loured Liquor, in the Muſcles, whiten d, as before, with Water, 
he ſaw not only the Fibres in ſome of the Muſcles, and the 
moſt. part of them in the others filled with this matter; but ha- 
ving examined them with a good Microſcope, he found the 
Fibrillæ, and even the leaſt Tubuli which compoſe them, filled 
and tinged with the fame Matter; and nevertheleſs the ſmall 
Ramificarions of the Nerves appeared perfectly white | 
It reſults from all theſe Obſervations, 
1ſt. That the little Tubes, which make a Filrilla, are really 
hollow, and that the Extremities of the Capillary Arteries open 
into them, and empty there a part of their Liquor, which is 
re-conveyed by the Veins to the Heart. | ae: 
2d. That the Blood Globuies muſt be divided into an almoſt 
infinite degree of ſmalneſs, before they can enter and paſs 
theſe 7ubyli, That the Blood-Globules may be ſo divided, 
and when fo divided paſs thro' the ſmall Tu uli, is evident 


from 


- £ . 


: n ; 
from the redneſs of the Fibres and Fibrille of Animals, which 
have a red Fleſh; which will be no ſurprize to them who have 
read Mr. Leeuwenhoeks Letter 42, where he ſays, that theſe Glo- 
bules do divide themſelves after this manner, to paſs thro' the 
laſt ł xtremities of the Capillary Arteries of the Brain; nor to 
thoſe who know, that the Globules are extreame ſoſt and eaſily 
ſeparable, as Mounfiewr Mays has evinced by Arguments groun- 
ded on very curious Obſervations. | 
 Monfienr Mus has added to his Obſervations very exact Fi- 

gures, which contribute very much to the forming a clear and 


LY 


_ diſtin Idea of the Structure of theſe Fibres of the Muſcles, 


and of the manner of the Arteries paſſing through them 5 bur 
dare not ſo far depend on my Skill in deſigning to venture 
to Copy them | : 

This knowing Perſon has alſo made ſeveral Diſcoveries 
of the Courſe. and Ramifications of the Nerves in the 
Muſcles: But I wait for an Opportunity of informing my 
ſelf better of ſeveral Particularities, before I communicate 
them to you. 

In my laft I wrote to you concerning the Salts which 
Mr. Muys had diſcover d in Human Blood; but I had for- 
got to inform you, that he had found out a way to ſeparate 
them from the Blood, without any Chymical Arahſis, and 
without making them undergo any change, and to form them 
into Criſtais, viſible without a Microſcope; as he has ſhewn 
to his Students in Phyſick. cot tl 
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IV. Au Extract of ſeveral Letters from Cotton Mather, D.D. 
#0 John Woodward, M. D. and Richard Waller, Eg; 


HE firſt Letter directed to Dr Woodward, is dated at 

1 -Brfton in New England, Nov. 17. 1712. In this the 
Writer gives an Account of a large Work in Manuſcript, in 
two Volumes in Folio, but does not name the Author. This, 
according to the account of it, is a large Commentary upon 
ſome Paſſages in the Bible, interſpers d with large Philoſo- 
phical Remarks, taken out of Natural Qiſtorians, and the 
Obſeryarions of himſelf and others, more -particularly as tos 
Matters obſerv'd in America, whence he entitles the Work, 
Biblia Americana. This Work Dr. Mather recommends to the 
Patronage of ſome generous Mecenas, to promote the Publi- 
cation of. As a Specimen of it, he tranſcribes a Paſſage 
out of it, being a Note on that Paſſage in Gen Chap. 6. v. 4. 
relating to Giants; and confirms the Opinion of there having 
been, in the Antediluvian World, Men of very large and pro- 
digious Statures, by the Bones and Teeth of ſome large 
Animals, found lately in 4/bany in New England, which, ior 
ſome Reaſons, he judges to be Human; particularly a Tootb 
brought from the Place where it was found to New Tors, 
1705. being a very large Grinder, weighing 4 pounds and 
three quarters, with a Bone, ſuppos'd to be a Thigh-bone, 
17 Foot long. He alſo mentions another Tooth, broad and 
flat like a fore-Tooth, four Fingers broad. the Bones crum- 
ble to pieces in the Air after they are dug up; they were 
found near a place -call d Claverack, about 30 Miles on this 
ſide Albam. He then gives the Deſcription of one, which 
he reſembles to the Eye-Tooth of a Man; tte ſays it has 
four Prongs, or Roots, flat, and ſomething worn on the 
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* it wn. * N ba Bd ahve cigtk; dos 
upright on its Root, and almoſt thirteen 1 in gircum 
ſerence; it weighd two x ſour ounces Fry weight : 
There was another near à pound heavier, found under" the 
Bank ef Fiaſans River; about fifty Leagues from the Sea, 
a great way below the Surface of the Barth, here the 
Ground is of a different Colour and © Subſtance from the 
other Ground, for. ſevemy five: Foot long, which they ſup- 
poſe to be from the; rating of che Body, to which theſe 

Bones and Teeth did, as he ſuppoſes, once belong; It were 
 n#k — at 4: the Writer bad" b 15 e of "ee 
Toth: and 1 eres * 


Ke 1 me - Ws 2-4 | | | 
The Gone en to the aue b 1s Rey? Nev. r 8. 

1712. from Boſtin, as all the following are. In this he 
treats of the Plants of America; and. in the belt place, offers 


2 Conjecture of his concerning the Shit:im Wood, mentio- 


ned in the Sacred Writings to te made uſe of for the Ark, Sc. 


It is faid to be not as moſt other Woods, ſubject to rot: 
He judges that ir was the black Acacia; that the "Gopher 
Wood was the Funiperus arbor tetragenophylles, frequent in the 

Eaft-Imdies, Ge. He obſerves that the 7ndians often per- 
form very great Cures wich their Plants; of which there is 


2 great variety, differing from the European, Which he pro- 


miles a Catalogue and Deſeription 'of ; and, for the preſent, 


inſtances in ſome. As, a Plant efficacious in curing [nflam- 
mat ions, whence they call it Antierifypelas 3 it grows plenti- 
fully in the Woods: A Chymical Oil extracted from it, ta- 
ken inwardly, does Wonders in abſorbing ſcorbutiek Salts. 
Another Plant, which goes by the Name of Partridge-berries, 
excellent in curing the Dropſy; a Decoction of the Leaves 
being drank ſeveral days as a Tea, diſcharging a vaſt quan- 
rity of Urine, as long as the Diſeaſe laſts ; after which it 


may be drank without provoking Urine . — 
| Perſons drink it with benefit. 


" #9 The 
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Country; where, he ſays, they have many: of the fame. Spe- 


with a great Head, ſoaring very high, us all ef that Genn, 
do- As to the Itinerants; che takes notiee of vaſt Flights of 


"wr OP 
The Root x el hr” Bleeding” d, en the v. 
dies in five or ſix days. 
Another for Gangrenes, of which he: dots. not give ebe 


Name. 
Another Specifick:/ for the: Bite oft the RattlieSnake; ak ; 
or ſore Throats. A Plant, calłd by 


ee for inſtes, or 
the Indians, Taututtipang; infallible for the Lies Venerea, the. 
_ Robr being. uſed in a Decoctiou, and drank half a Pint; a 


Gehe of the ſame Root, reg apply ta the Ulcers, | 


cures them alſo. = __ 

A Thiſtle call d the. Boar-Thiftte ; very Moe and rightly, | 
with-a large and long Root. To-this they add a Root, . 
 call'd the Cancer Root, and a fort of Devils Bir: A Decocti- 
on of which three Rocts is 2 Cute for-the Xing 5-Bvil, tho 
very far gone; a {mall quantity being. drank every day, 
and the bruiſed Roots app to the -" Serophulous "Tu u. 
Mors. # . 

But of theſe American Plants he promiſes 2 larger Crop „ 


The. chint Leer Wees 5p che Yds er ir 


cies with ours in England. "He mentions very large wild 
Turkies, fome weighing 50 or 60 pound, but the Fleſh is 
very tough'and hard. He rakes notice of a very large Eagle 


Pigeons, coming and departing at certain Seaſons: -And as 
to this, he has à particular Faney of their repaiting to ſome 
undiſcovered e the Earth at a near 
diſtance:;- 


The next t Lecter relates to Auiipatbies, and the Force of ; 
the Imagination. As to the firſt, he ſays, a Gentlewoman - 
of his Neighbourhood ſwoons upon the ſeeing any one cut 
their- Nails with a Knife; which if done with a Pair of 
Sciſſors has no Effet upon her I The Wife of a Perſon, vo- 


miting 


| 


to gestißie het defire,-for ſcar of a ſort of Bug, 


er n 1 obſervable. 


had Informations of Medicines for the Di 


vader, in choir Dreams zthele Accounts relate little to Nay | 
ral Phidgyophy. 
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ales hex Husband take: a Vomit ; the Paticar | 
that” took it being not moved, but ſote d e OF en 
nen * 01 Rein. If. e 3 IX Jo 113 . 40 wk 
Sone Hiberics ure there related af the: Acud Materne. 
Occ:pinibulacty, af a Woman longing ſor Peas, but reſuſing 


With which 
at that time moſt af their. Peas were infeſted; Ris. w oman:s . 


Child, When born, had an Eycrelcence: on the F orchead, re- 
ſembling one of thoſe Peas, with a black Speck, as 4 
buggy Peas had, which after-ſome time, dty d away, and 


nell out they fancy d, as. che Bugs are obſerya ce Jeave 


hes Husk ef rhe| Pea. 


1 1 concludes * an account of a Srone,, gene- 


z rated under the . near the Root, 


The-fifch Lener gives an _— ſome ie mores Bits 


"The ünth 1 — — 3 ihe Stories af "0h Perſons ai 
ſtempers they lay 


=" ww 


The noe. and laſt to Dr. Wrodward. relates the Cures of 


ſeveral Wounds in Perſons, which were * mottal. In 


hd * a N 3 


: 4 15 


Abe next 1 4 the firſt to Mr. Walter, is dated 
at Boon, Nov. 24. 1712. In this the Writer obſerves, in 
the firſt place, That the Indians have no Diviſion of Time, 
except by Sleeps,  Meons and Winters. Altho the. Indians 
have not divided or diſting viſhed the Stars into Conſtellati- 
ons, yet it is obſervable | Ther they call the Stars of Urſa 
Major, ' Pankunawaw, that is, the Bear; and this long before 
they had any Communication with Europeans. He ſays, 


K 2 there 


Fn: 18 ne 3 4 chat in November, 1668 


among 

2 Star appear d below the Body ob the Moon, within the 
Horns of it. In the next place be mentions the Emening 
- Glade; ſirſt taken notice of by Dr. Chilureꝝ to be conſtantly 
: obſerv'd there in ; and a little hoo nad aber that 

Month; adding, that the Cauſe of that A mult be 

ſoughr for ove the Atmoſphere. Then he gives a new 
Method of his own for Is the Jalian FPeriad, adding 2 
Table for un Fele; w 5 dle this e F a | 


The mit: elde hs Appe arances 9 fc uncommon ö 
Rainbows and Mock Suns. On the 2d.of. Famuary, in à clear 
Sky, but very cold; the Sun was from Ten o Clock, for 
near ir Three Hours after,” attended with four Farbelia, in the : 
' midſt whereof were two Rainbows. _ 

About ſix Weeks after this, in. a Day much colder. han 5 
uſed. to be at. that time of the Near, x Air a little hazy, 
a little after One o Clock, for about half an hour, our 4 
Meck- Suns were ſeen. | s 
He obſerves, that theſe Appearances. with i are..of / 
great — each . E in ſome reſpec from 
* Ot - ; * r x 21 


* 2 
* 


The next Letter dated, New. WELD che fame erden bas 1 
the Relation of a ſtrange Diſcovery. of the Murder of a Per- 
ſon in England, to his Brother Foſeph: Bacon, at chat time at 
Boſton, in a Dream; the Perſon wounded appearing. witch 
the Wound on his Head; with the Atteſtations of ſeveral 
Perſons, as to the Truth of it. The Information by the 
Dream was on the 2d of: May; 1687, about Five o Click ; in - 
the Morning; on the very ſame Day his Brother dyd at 
London, of che Wounds he had receiv d- in April before: OM 
which Misfortune his Brother Jeſeph Beacon neither had, not 
could have any notice, till the next Communication hy 
Shipping, towards the latter end of June following; when 
he had. a Letter of his Brother's. Death, and the Cauſe, of 


„ 


FO 


7 | PR „ 

—— Bhs 6 TER relating et | 
tural {Philoſophtiy, 1 ear; wang tho” 'the | Relation 
ſrems t Ber well aste 
The following — likewiſe to Mr: Walther, PR 
chieflyiof thefturre-Bnbke, Inaring'ar the occaſion of its Name, 
fromithe Natiles in its Tail; in which he ſays are ſometimes - 
twenty of thoſt {oole Rings, tho he does not come in wich 
the Opinion that one is added eve ny Year.” Next follow theſe 
Obſervations: / That che more Norcherly they travel, theſe: 
Snakes are — as well as leſs venomous; nor as it 
is ſaid; are any ſeen to the North of M:rimack River, which 
is about 30 miles North of Baſtan. Here he relates a Story, 
as hefays; conſtantly affirined by thei /ndiuns, that ĩheſe Snakes: 
frequently lie cbiled at the Bottõm of a grear Tree, with their 
Eyes fixed on ſome Squirril above in the Tree; which tho 
ſeeming by his cries and leaping about, to be in a Fright, yet 
— rune dow the?F, res, and into the Jaws af the Devou- 
Then he relates, that the Winter aboad of theſe Snakes 
is 2 the Cleſts of inacceſſible Rocks, from whenee' in the 
Spring, they come forth a Sunning themſelves, at firſt very 
feeble, Which istheir chief time of deſtroying them. Ar chis: 
time the i ot Call bladder: in theſe Snakes, is full of an 
acid azure: coloured Juice which they ſqueeze out into 
2 Glass, but it is ſo Spirituous, that if the Glaſs | be 
not immediately ſtopt, it will ſoon evaporate: this Li- 
quor therefore lego nix | with 2 convenient quantity 
of powder'd Chalk os Tian Meal: and uſe it as a pro- 
per Medicine againſt the vtnemidus Nite of this Snake; ſome 
have named it T. Ge ochifed Conne ticot iani, from the Connecticot 
Colony.  *Tis- obſervable when the Summer Hears come on, 
the Snakes baveinaJonger:this azure Liquor in their Gall-Blad-- 
ders, in hieb here is: only found à black thick. Sediment, 
of no known we; at lich time they think the fotementio 
ned {pirituous Juice is carried to, and lodged in their Gums, 
and — or thrown by the hollow of the Teeth into 
the Wound, when they Bite, having received another Dige- 


ſtion, 


nets and Glands ö . 
ob che virulence of this Liquor,” he tallazus thawa-Teaventer 
Killing one of thele Snakesy Hiifſered)theiaraged dying Vipers 
to bite the end of his Switch; with'ths laſhes of whichvheihad 
_ diſabled him; and à Fly by chaues diſturbinguneof his Hem- 
ples as he rod og aftru ards, he xub'd his Temple 
other end of the SwWI 
caulſed his whole Hedd'to:GwEltro-a gte | 
as he ſuppoſes permearing the whole length of che Switch. He 
adds another telation as tothe petcerarmg:qualicy:of this Bob 


ſon, 2 Perſon provoking a_Ruttii-Snake co bite the Edge 
broad Axe he had an his Hand the ant, of the Sterile 


part bitten, was immediately 


Here he relates a Paſſage of which an Account has fometime . 


red part broke out, leaving a gap in his Ac. Bur 0 
return to the Troc hies made of the Gall, he ſays it is a 


ſome who take 3 
aſtet Travel. Tis good in all Fevers, eſperially the Mag 
nant. Tis an infallible Remedy for Obſtructiuns incident to 


convenient Quantity, 12 Hours before the Fit, it: certainly. 


. * . 


fo 00 8 5 , 9 


before it arrives to the Gums: a8 an iriftane® 


| Wange 
teh, which 8s he rehatesitf immediately: = 
Exceſs; the Poilon' 


of®_ 


chanped, and at the ficſt 
ſtroke he made with it in uſing his Ax, the fo diſcolous 


odine, that he Knows 


Cordial ſudoriſick, and ſo good an An 
compoſe them to reſt 


or 4 Gtains- of it to: 


Women upon catching cold imQhildbed: Being taken ima 


cures a Quartan Ague. The Doſe is '14 Grains more. or lets 
'Vehice. 


according to the Circumſtances of the Patient in any 
The next Letter treats of the Effects of Thunder and :Light- 
ning very frequent with them, which from its frequent deſtroy- 
ing Animals, without any viſible Hurt on the external Parts, 
he compare3 to the Jewiſh Puniſhment of pouring meited 
Lead down the Throats of the Condemm'd which they calłd 
comluſſ io anime. Tho he likewiſe obſerves ſome have had 
their Hair ſinged with Matks on their Skin like thoſe made 
by ſmall Shot; ſome have had their Bones made limber like 
2 Griſtle. The Captain of their Caſtle was found Dead in 
his Bed after a ſtorm of Lightning without any apparent Hurt. 


ſince 


— _ . 
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ven in the 7 hiloſoph. TranſaZ?./but is here eo hemd h 


That July 24th; 1682. A Ship, whereof one Mr. Lad was Ma. 

| ſter about foo Leagues from New England in Lat. 38. mer 

wich a violent ſtotm of Thunder, h ch did much Damage to 
the Ship at which time. a hituminous Matter fell on che. 
Ship burning with 1 as not to be extinguiſh d 
with Water till it was all burnt out, ſmelling ſtrongly like 

fired Gunpowder; and when they came to obſerve the Stars 

at Night, they found the Polatity or Direction of their Sea- 

Comm paſſes to be changed ; the North · Point being turned to 

the South; and ſo continued to do for the reſt of the Voyage 

for à 1oco Leagues. He adds farther, that one of theſe 4 

Compaſſes continues to do fo ſlill, and was upon his Table 

before: him at che time of his writing this preſent Letter. He 

makes a Quere whether this may be accounted: for by Mr. 

Beyl s Experiment of hegting a Loadſtone red-hot, and by 

altering the Poſition in Which it was cool d, he could change 

its Polarity. Which ſome may ſay, might happen to this 

Needle, ſuppoſing ĩt was made red · hot, and turned upon its 


- 


Center in the Storm. ., -, 
From Thunder: he proceeds to Earth. Quales, which tho? he ' 
ſays they have not done with them the Miſchiefs frequent in 
Sicily,. ah, &. yet they have had ſeveral very ſenſible and 
affeightning, In the Year 1663, they had 6 or 7 violent 

ſhakes in the ſpace of = Days : 4 Town lying on the River | 

ConnetFicat, has had ſcores of them in a Y ear, for many Years-- | i 
together. The Indians affirm, that ſeveral Rivers have not on- «7 
ly been ſtopt in their courſe and diverted, but ſome wholly 
{wallowed upby Earth. Quaker. He farther adds, a paſſage out 

of Joſſelin who dwelt in the Neighbourboad, that in the Year 
1670, at a place called Aenelunch, near the ſide of the River, 
a piece of clay Ground was thrown up over the tops of high 
Oaks, growing between it and the River, which it thereby 
ſtopt, and left a Hole in the Place from which it was chrown 
forty Yards ſquare, cs Next as to Storms of Hail, he re- 
lates that they have had very extraordinary ones, inſomuch 


ab" 


that they have lain 3 or 4 Foot thick on the Ground, i 


_- 


— 


* 


(8) 
ſome as vg? FEA, {cit AT 1 _—_— 
tions, as 5 Accident ſometimes Happening. te them in che 
winter, that it has rain'd plentifully, and at Night frozerifo 
extremely, that the weight of the leicles has broken'the 
Limbs of the Trees, and not unfrequently ſplit their Trunks: 
7 ho' they have not thoſe Hurrifinen to Which the Caribe | 
Iſlands ate ſubjeF ; yer they have had blind, ot Guſts, 
drive along a — narrow Tract, for divers Miles to- 
gether, with a violence not te be oppoſed by any thing on 
Earth; that if their Towns had ſtood in the way, they muſt 
undoubtedly have been deſtroy d. Of theſe, he fays;*#thick 
dark, {mall Cloud has aroſe, with a Pillar of Light in it, 
of about 8 or 10 Foot Diameter, and paſt along the Ground 
in a Track not widet than a Street. horribly rearing"top 
Trees by the Roots, blowing them vp in the Air Hike Fes 
thers, and throwing up Stones of à great weight to a con- 
ſiderable height in the Air, throwing down all in its pa 
sige; the Noiſe this Cloud made was ſo great all the while, 

tht the Noiſe of the Milchiefs done by- 5 was * * 
drown d. 
The remainder of this Letter relates to N ancient 
Remains, at a Place call d Ammuskeag, a lictle above the hi- 
deous Falls of Merimack River. There is a huge Rock in 
the midſt of the Stream, on the Top of which are a great 
number of Pits, made exactly round, like Barrels or Hog- 
ſheads of different Capacities; ſome ſo large as to hold ſe- 
veral Tuns; the Natives know nothing of the Time they 
were made; but the Neighbouring Indians have been wont 
to hide their Proviſions in them, in their Wars with the 
Magna's; affirming, God had cut them out for that uſe for 
them. They ſeem plainly to be artificial. 1 

in the next place, he gives an account of a ſtrange In- 

* ption found on a Rock, in theſe Words. At Taunton, 
— [ide of a Tiding River, part in part out of the Rives, there 
ts 21 Rock, on the perpendicular fide of which, next tothe 


Stream, are 7 or 8 Lines, about 7 or 8 Foot long, and about 4 
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of them ingraven with wizccountable Characters, 
not like any knen Charatfer. He has not yet been able to 


ptocure the whole, which he hopes to be Maſter of before 


long, and has herewirh ſent a Copy of two of them, promi- 
ſing the reſt ; they are as is repreſented, Fig. 8. : 
AT} 4 by n Aa ots\ 3 


The laſt Letter of this Collection, dated Nov. 29. 1712. 
ives 4 Calculation of the poſſible Increaſe of the Deſcen- 
ants of 4dam; and from this Introduction pro eeds to the 
Account of ſome long: liv d Perſons there, as likewiſe of 


their Fruitſulneſs. He ſays, tis no rare thing with them to 


1 


have an aged Gentle woman ſee many more than 100 of her 
Offspring. He. mentions one Woman that bad 23 Children, 


of which 19 liyd to Man's Eſtate. Another that had 27 ; 


another 26, of which 21 were Sons, one whereof was Sir 
William Phipps; another 39 Children, Here he gives ſeve- 
ral inſtances of Perſons living, with them, to above 100 
Vears of Age. One Clement Weaver lived to 110, his Wife 
being upwards of roo. This Man, to the laſt Year, could 
carry a Buſhel of Wheat to the Mill, above 2 Miles. He 


relates rhe Caſe of an old Man, above 100, that loſt the 


memory of ſeveral of the latter Years of his Life, but very 
well retaind the Remembrance of whaz paſt in his younger 


days. 1 do not find, by any of theſe Relations, that the 
' Perſons obferv'd any R | 


- 


obferv'd any Regulatity, or Method, in their man- 
ner of Diet, Exercile, or the lik. | 
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V; ** Poe or » Hh lery, of. the. Procurjng. the SMALI L. | 
POX ty Incifion, or Imoculation ; 45 it bas Jr one time. 


been rattifed at: Conſtantinople. | a 0 


Bring the Extras of 4 Letter. * | par Tinea, 


Oxon. & Patav. M. * 8 RS. oe at. n 
December, 1773. og e 
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'H E. Writer of this. ingenious Deda 

the firſt place, that the Circaſfians, Getrgians,.. * 
other Aftatichs, 5 introduc'd this Practice Go, procuring. 
the Small-Pex by a ſort of Inoculation, for about the ſpace - 


of forty Years, among the Turks and others at . 
naple. 
ht altho ar firſt the more nis were very cautious . | 
in the uſe of this Practice; yet the happy, Succels . 
been found to have in e of Subjects ſor theſe ei 
Years paſt, has now put it out of all ſuſpicion and do 
ſince the Operation having been perform d on Perſons of all 
Ages, Sexes, and different. Temperaments, and even in the 
worſt Conſtitution of the Air, yet none have been found 
to die of the Small-Pox; when at the ſame time it was very 
mortal when it ſeized the Patient the common way, of 
which half the affected dy d. This he atteſts upon his own. 
Obſervation. 
Next he obſeryes, they that have this Inoculation pra- 
ctiſed upon them, are ſubject to very flight Symptoms, 
ſome being ſearce ſenſible they are ill or ſick; and what 


is 
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=” valutd by dhe Fair, it 
the Far 3 8 


made of 2 proper Contagio 


1 Inection; whence it has, meta 
tion or Ineculafion, For this 


Operator is to make ſeveral little Wounds with a Needle, 


the fleſhy 


BY * — 
— 
0 — 


4 7 
nover leaves any Scars or pus i in 


The Method of the Operation is "thus. Choice being 
a, the Matter of the Pullales 
is to be: communicated to es Perſon propoſed to take the 

the name of lnſi- 
urpoſe * make choice of 
- a found healthy Tempera 
(of f the 


\* & — 
ö 


ſome Boy, ot young Lad, 
ment, that is ſeized with the common Sell B. 


diſtin@, not Flux ſort) on the twelfth or thirreenth day from 
the beginning 
the Tubercles 
preſs gut the Matter coming from them into ſome conve- 
nient Veſſel of . or the like; to receivc it; it is con- 
venient to waſh and cl can the Veſſel firſt wich warm Wa- 
ter: A convenient q 
lected, is to be ſop'd 
of the Perſon that carries it, and, as ſoon as may be, 
brought to the place of the expecting future Patient. 


of his Sickneſs; they with a Needle prick 
(chiefly/thoſe on the Shins and Hams) and 


of rhis Matter being thus col- 
and kept warm in the Boſom 


clo 2. 


The Patient therefore being in a warm Chamber, the 


in one; two or more places of the Skin, till ſome drops of 
Blood follow. and immmediarcly drop out ſome drops of the 
Matter in the Glaſs, and mix it well with the Blood iſſu- 
ing out; one drop of the Matter is ſufficient for each place 
prick d. Theſe Punctures are made indifferently in any of 
Parts, but ſucceed beſt in the Muſcles of the 
Arm or Radins. The Needle. is to be a three-edg'd Surgeon's 
Needle; it may likewiſe be perform'd with a Lancet: The 


cuſtom is to run the Needle tranſverſe, and rip up the Skin 


a little, that there may be a convenient dividing of the 
Part, and the mixing of the Matter with the Blood more 
eaſily perform d; which is done, either with a blunt Stile, 
or an Ear-picker: The Wound is cover'd with half a Wal- 
nut- ſhell, or the like Concaye Veſſel, and bound over, that 


the Matter be not rub d off by the Garments 3 which i: is all 
* 


4 1 
removed in 2 few How's. "The Patient 4s to take care. of 
his Diet. In this place the Cuſtom is to eee eee 
from 1 and ibn {of 20 br 25 days!” nl 994 
This Cperacion is gern. eirher it che t joning of 
the Winter, or in the Spring F Fr: Is) 
Some, for caurion, ordert he Matter to be — bt Bonn 
the Sick by a third -Perſon!' leſt any Infectioh ſhould be con- 
: un by the Eloarhs of the Operator z 3" bur this is not 2. 
teria 
As to the Proceſs of chis' Matter, 2 reſpeR of the” Tale. 
ſyncralie ; the Small Por begins to appear ſooner in ſome than 
in others, in ſonie' with greater; in others with leſſet Sym- 
ptoms; bur with happy Sucteſs in all. In this Place the 
Effloreſcence conmbaly begins at the end of the ſeventh day. 
Which ſeems to favour the Poctrin of Criſes, 1 + + 
lt was obferv'd, in a Year when the common Sal Por 
was very mortal, that thoſe by Inciſtom were alſo attended 
wich greater Symptoms. Of 50 Perſons, who had the In- 
ciſion made upon them almoſt? in the fame day; four werd 
found in whom tFe Eruption was too ſudden, the Tu- 
bercles more, and Symptoms worſe. There was ſome ſuſpi 
cion, that theſe four had caught the common Small Pox be- 
fore the Inciſion was made. It is enough for our preſent 
purpoſe, that there was not one but recovered after the In- 
cifion: lu thoſe four the Small- Por came near the confluent 
fort. At other times the inoculated are diſtin, few and 
ſcatter d; commonly 10 or 20 break out; here and there one 
has but 2 or 3, few have 100: There are ſome in Whom no 
Paſtule riſes, but in the Places where the Inciſion was made, 
which ſwell up into purulent Tubercles; yet theſe have ne» 
ver had the Small. Pox afterwards in their whole Lives; tho 
they have cohabited with Perions having it. 
t is to be noted, that a no (mall quantity of Matter runs 
for ſeveral days, from the place of the Inciſſon 
The Pocks ariſing from this Operation are dry'd up in a 
ſhort time, and fall off, partly in thin Skins, and partly 
con- 


the Operation was — d. and 
but without any miſchief; 


SR, 42 Y ge 
gane to the common, ſort, vaniſh, by an inſzaſible . N 


10S; Sau & * 1 


The Matter is hardly 2 thick Pas, "as * EY: common, 
but a thinner kind of Serics ; whence they rarely pit, ex- 
cept at the place of the Incifien, where the Cicatrices left ar: 
not to be worn out by time, nad THO: Matter comes near 
the nature of Fus. 1% G48 

If an. Apolteme breaks out in any (which, lafants are > mol} 
ſubject nyt yet there is nothing to be fear d, for it is lafely 
heal'd by 8 — H any other Symptom. happens, tis 


calily cur'd by the common Remedies. - 


Obſerve, they ſcatce ever make uſe of the! Matter of the = | 


_ cifiousPox,for anew [ncifion. If this Inoculation be made. on 


Perſons who have before had the Small. Pox, they ſind no alte- 
ration, and the places prick d preſently dry up; except in an ill 
Habit ot Body, — ha poſlibly a flight inflammation and Ex- 


ulceration may happen ſor a few days. 


To this time, he ſays, I have known but one Bane whom 
yer he had not the Small- Pox, 
and ſome Months after catching 
the common fort, - he did very well, It is to be obſery'd, 


that the places of the Inciſfion did not [well. 1 ſulpe ct this | 


Child — the inſertion of the Matter, ſor he * irupled 
very. much under the Operation, and there wanted help to 
hold him ſtill. The Matter to be inſerred* will keep | in the 
Glaſs very well for 12 Hours, He goes on. « 

have never-obſerv'd any milch evous Accident from this 
Inciſion hifherto ; and altho- ſuch Reports have been ſome- 
times ſpread among the Vulgar, yet having gone on pur- 
poſe to the Houſes'whence ſuch Rumors have ariſen, I have 


ſound the whole ro be abſolutely falſe. 


t is now eight Years ſince I have been an bre-vitnel: 
of theſe Operations; and to give a greater Proof of the 
Seduliry | — uſed in this Dilquiſition, | (hall relate two - 
Hiſtories. 


There 
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here was, in à tertain Family; a Bey of 3 Wear od, 
afflicted with the Falling-Sickneſs, the Ting .f, an Ht 
reairary Por, hd a long Mint. he Parents were de- 
firous to have the Incifion made upon him; the Sm. Fe 
were thrown' off with eaſe; about the 4oth day he dy d of 
his Maraſme. In another Family, a Girl of 3 Vears old; 
troubled with the like Firs, ſtrumous, attended wih an A. 
rettary "Lots, and labouring under a colliquative Looſneſs 
for three Months. The C ion was perform'd on rhis 
Child; ſhe came off very well of the Small- Por, which was 


all oyer the 15th day 3 on the 32d the dy'd of her 1.00. 
refs, Which had never leſt ber the whole tim᷑ĩñ 


But it is true, | never maintain d the Inoculation as à Pa. 
naced, or Cute for all Diſeaſes; nor do 1 think it propet 
to be attempted on Perfons like to die. Some more quick- 

fighred, imagin'd thefe two Children were, as uſeleſs Shades,” 
ſent to Charon by any means that could be made uſe: of, If 
could have collected any more concerning this Matter, 1 
ſhould have imparted it candidly. yx. 1 

"The reſt of Dr. Fimomes Letter contains his Reaſons for 
this Method of Practice; which being the Ætialegicul Part, 

is publiſh'd in his own Words, as folloẽwW s. 
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of "\Ontaginum Variolarum per puris infafronem propagari haud 

equid:m mirabitur qui Aſculapii templam vel 'd primo li- 

mine ſalutavit, & fermentationis doctrinam ſuboderatus eft : Nec 
obſcurier eſt infitionis modus,qudm panificium, aut ars cereviſiaria, 
In quibus ex admixto fermento maſſæ fermentande turgeſcunt * COMC t= 
liaro nimirum motu inteſtino minimarum particularum principiis 
adi ve pollentium. Si quis querit interim cur variole periculoſa 
alioquin & perſæpe let bales, ex infitione fine ullo periculo exclu- 
dantur, Dice: Variolæ communes vel concurrente prava aliqus 
ppeciali aeris diatheſi ſuſcitantur, wel ab «ffiuviis a varioloſo 
FLY Core 


- 


lenta tuberculorum excluſto teſt, 
faciunt glandularum in faucibus tumor, (creatus, & enormis mul- 
toties piyaliſmus. Inter bac circularis etiam ſequitar noxa. Sed 
preciput ſanguinis particute ab indebita ſpirituum irradiatione in 
plures ataxias &  anomalias perducuntar. 
mux modi: in-variolis communibus mortem contingere obſervavi. 


mataritatem procedentibus, mala alia oboriuntur fſymptomata; fe- 
canada 


inducit. In primo caſu malig na vulgo dicuntur variole : cauſa 
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eee or tem Eur, Pris , 
in panels ina ni delt acciaht, &  concurrente . quidem vel in, 7 


cacochymia, vel ſaltem varialoft ſeminii in talibes indiuidui 


 lititantis, acerrimã exaltatione : Secundus-caſus communiſſimus oft, . 


In primo caſu_miaſma malignum a:reum, in [:cundo viralenta 
contagii corpaſcula inallis (probatiliter) ſaline eIphurce fed: ſpe> 
f racedinem 15. ranciditatem natta ſtatim ac per reſpira- 


cfm feet 
tianem hauriuntur | 
unt; [ubſequenter au em maſſam ſanguincam & lympham vitiari 
mani eit um eſt. Spiritus ſtatim infect Tat ioni conſentaneum ef, 
tam quia in fentes ſpirituum, cor ſcilicet & cerebrum, flatim 
ingr habent wvirulentem aporrie, tum ratione analogiſmi in 
ter miaſmaia & effiuvia iſta 1pſoſque ſpiritas, cum autraque (piri- 
tuoſo-aeree texture fint. Deducitar etiam cita & praua ſpiritu- 


am infectis 4 tat tantiſque_norveſi ſyſtematis ſymptomatibuſque, 


2 malas plerumgut comitantur wvariolas, & precipue 4 conuul- 


anjbus_ epilepticis. qua inf antihus accidunt ipſo momento, quo 


variolaſo iniiciuntur contagio multo antequam febris illos corri- 


| fiat, Maſſam autem Jos 


uineam inquinari prater febrem purs- 
o teſtatur. Lymphe verd vitiatæ fidem 


Dsobus tamen potiſſi- 


Primus oft quando paucis exumpentibus varialis, & tard? ad 


quando nimia tuberculorum copia cadaveroſam putredinem 


2 


autem eſt vel nimia Fuſio 4 diſlolut io maſſe ſang uineæ, vel ejuſdem 
coagulatio & grumeſcentia. Si enim impetus ſpirituum exploſions 
juſto plus augeatur, particulæ maſſe ſanguineæ nimium ad invicem 
atteruntur, commi nuuntur, & tenniſſimas nanciſcuntur acrotitas : 
ſanguis in hoc ſtatu ſollertis nature mechaniſmum eludit, cumque 


nil feculentioris in glandalis ſecretoriis cribriſque deponat, æco- 
nomiæ animalis funttionibus requiſitas filtrationes & tranſcolati- 
| ones 


tritys ipſei, & labe quidem. teterrima inſei- 
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ants calebr ar ; hayd pititar : \impropertinuats etenim off four pubs | 
ticular liquidi Fl configur nt jonens pororum is tubalis & cola 
torits vat lone „ e Miratione enim difararenter 
particule ſanguimts fi naturalem ſervarent ſchematiſunim '& mo» 
en: hin dicitar bein feri per incraſſatjonem. Frater hoe'ots 
tritas it, tranſins ſanguinis in .caofa eſt ut bil d ponitur iu 
x 495 Ys 6 8 e 
colatoriis.” \ Torrens ui nimio impetu & pratipiti cuiſu frrtur 
49 tarbidas defacari hand gatitar ; g, vis cent ripeta gravi- 
tatem admixti terrei eat ee fortibrum pulſoria virtute 
aqurorum globulorum rapide runtium: virtas enim fortis, verbi 
gratia, ut unum non pole it lineam per penllicularem diſcribere abi 
virtus fortis ut duo .ad lincam horizontalem protrudit: fft etiam 
* - hand pluit vento flante intenſijſimo; eam geometric propertione 
(probabiliter lequ nde) ſang (inis particule audio ab effranibus ſpi- 
711 us moty, 1u*ul  colatorios preterfiuunt nalla fatta fecum de 
Pofitione. Flat d lia funt a ſumma pulsus celeritæte, febre 
imen/iſſima, ſudore nullo, & nrina cruda. E contra quandaque 
contingit ut ab acatit, & ſcindentibus deleterii fermenti particu- 
lis frangatur, corrodatur, vel ſaltem relaxetur elater ſpiritaum : 
elanga:ſcente igitur ſpirituum motu torpidiares etiam hebetioreſque 
Fant ſingainis hmphæque particulæ: igitur dum in labyrintheis - 
twulorum anfrattitus moram indebitam contrabunt alias turmi- 
tim inuicim complicari, alias autem, congeſtione fatta, ſuper ali- 
as ircider!, & diverſo ad invicem ſuperficieram ſuarum contatfy 
@ natural; confleuratione deſciſcere, & novas indutre angulorum 
Aimenſſones ntceſſe eſt. Sic igitur diverſa ab illay quam ſuperius 
11. |  narravimes, fig«rarum ad tubulorum meatus improportione, pari 
1 tamen calamitatis eventa dadaleæ natura machinationes irritas feri 
Flt cCeontingit. #lac proftatilia fiunt a pulſu tards' & rare, ac febris 
8 15 curentia quindoque in ſumma malignitate obſervatis, paucis & 
"14 tarde erumpentilus voriolarum puſtulis. Ulterias 4 trepidatoria, 
[ ſu ſulloria ac tumultuoſa furentium ſpirituum irradiatione in- 
equalis codem tempore in diverſis pirtilus maſſe ſanguinee, & 
arteriarum etiam venarumque contingere poteſt impulſus. Sive 
igitur fiorille alique (u! quidem volunt) reperiantur in ſunguine, 
in chili nondun bene aſſimilati ſint portiones uftbus peculiaribus 
| dica- 
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1 Hm ee . ſpiras ar ſemicire alot eriſperi gester: 
2 gitur ffc contortas trauſverſaliter 
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2 3 OG . | Bo 
dicatis probabilter amm mot turburi contingit: bas enim 
in' circulatorio mots ſecundum lomitminem ſram nityratiter mo- 
veri urceſſe eH : 4b inaquali autem prefſione difts rettilintant'ff- 


— 


4 er Poſtrrodim. in circulation: 
raptari, ail invicem" implicatas comes,” &, ramoffs ſcbhem itibhut 
elurtim racematim nde congloburt. necifſe” eſt, at in mijbſculb, 
tandem grmor vue ves: dem fbr lle ill nn dentur, 
cert e cujiſtamſue ura ſini "riſe ſanguines partical”, ill a #2 


tural; deſciſcere frtuatione ex hat ni inequalitate \comingit : 
Confuſe igitar partHenld Is & ud" invicew' implicate ſtattem we- 
burull ſei, ſeri ſtilicet globulis-per expreſſponent'2 ſus contubernin 
exploſts, majorem, * ratione” molis autte gravitatem nanciſcun 
tur, ener pve circulatorie facultatis vim ſaptrant: Has 
igitir hic Wie reſt tare dc fagnure neciſſe of," rout; in hoo” bel 
ile loco prima mis tobe forte\ contrgerit: Hic livida"ftig- 
mata, & fim (quod ſape ob ſervavi in veriolis* cum petechiis 
ernmpentibus) frequent ſequitur mictus, quo limpidiſimam ſcrum 
in magna copis excinagitur. En fufto, & congulun. Hut mi. 
nnn oft. cur moriantar anqui is variolis cans pitechiis,” comvul- 
ffonibas ſyncope, ugilils nimiis, emorthigiis,.] delirio, vomitibus, 
 enormibus ayſentertis,&c. quanrois\ hand malta puſtalarim putrilagi- 
ve perfundantur - In glam enim veluti charatteriſmum vtriola- 
rum fermentum -multoties evehitur, ita at quamuis haud moge am 
craſſs'puris copiam progignere aptum fit, ſpiritilus tamen, liqui- 
dis & ſelidis ſuprarecenfita mala modis vel explicatis wel aliis 
confemilibus comminicurt poſſit, _ ficque mortem inferre; & hot 
ante undecimum plerumqur. Veniamis nunc ad ſecundum modum. 
Diverſa enim aliquando contingit pernicies & longè alteriss ge- 
neris tragædia: quamojs enim abfint ills ſimptomata, nimia 14 
men puris, materiæ ſcilicet cadaverifate, copia corpus obruitur. 
Pus autem generari probabile eft quando ſulpharcis oleofiſque"maſſs 
ſanguineæ particulis in fracedine & fuftone conſtitutis acide-(ali- 
narum part icularum coaffuſta- contingit. Huic aſſerta facem ac- 
cendunt innumera chymica experimenta quibus mani feſtè ediremur 


ſalutionibus pinguium ſulpharcorum 4 alkalia factis acido quoli- 
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bet, coaffuſs ai maſſa 
igitur miaſma ſeu fermentum varielarum per riſpirationem han- 
fam ratione indolis propria acerrimæ & fortaſſis. Jeptice tales in 


(%Y 


m albicantis coloris emergere. Multoties 


naſſam ſangui neam particularum acido-falinarum & oleoſo-ſulphurea> 


rum producere poteſt combinationes, ut non ſeminia ſolum vario - 


larum, que omnibus individuis (mote tamen minima) à narivi. 


ene ic motus non eft depwratorins heterogeneis ſtcernendis 


inſerviens, ſed deſtructivus & corruptorius, fermento e maſe 


ſam totam ſuperante & inverteme; fracidis ſcilicet rebellibuſque- 
particulis victoria patitis, & omnes alias in ſua caſtra migrare 
Hoc manifeſte obſervamus in wariis poinlentis, in 


copgentibus. 
quibus fermentatione aliquands excitatd, moins ſuceedit corrapti- 


uns liquores totaliter vitians : hinc videmus aliquos quamvis ſa- 


prarecenſitis ſymptomatibus immunes, immenſo tamen, ut ita di- 
cam, putredinis oceano ſuffocates: Et hoc periculum uſque ad vi- 
g fimum ſecundum protrabitur. Ultimo loco conſiderandum ſolids 


etiam & nobiliores” partes in hiſee cafibus peſſume Aci, & in 
ſpaſmos inordinates feri: variis horum diſtortionibus tabuloram- 


meat us vitlari, at funttionum muners depravari neceſſe eſt: Ecce 


igitur continentia, contenta, & impetum facientia, quorum tri- 
umviratu humani corporis reſpublica regitur, una cademque ruin 
ut plurimum involuta: mirabiturne quiſpiam malorum inde Ilia. 
dem in hominis perniciem pullulare? Obſervandum ulterius mul-- 
tis, qui peſte laboraverint, communibus variolis etiam-poſt annum 
peſte ernperant : - 


correptis bubones eoſdem intumuiſſe, qui antea in 
nonne hoc etiam ſummam malignitatem teſtatar. Inſitionem mo- 
do ad rationis trutinam revocemus At hercule longe aliter in 


hac contagionis modo rem procedere quis eſt qui non fateatur? 


Primum enim Spiritus nallatenus inſici manifeſtum eſt: deinde 


nan lynphe, non ſanguini labes illa teterrima inuritur, non ſoli- 
. dis vitium aliquod communicatur. Hinc ſymptomata. omnia le- 


JA 


tate indita ſunt, agitentur, adnentur, & in. paraulentans abeant 
putrilaginem, ſed miſſa ipſa ſanguinea tote acorem contrahat,” & 
wotu quodam corruptorio patreſcat e cadeveriſetur. Sic igitur, 
incendio veluti cohorto, ulterius furere fermenteſcentes particulas- 
* um varioloſis ſeminiis per deſpumationem eliminandis 


; 


v, nulla pe 
nis enim hit 


vehiculis ſuperincambentes, ſanguinis mots à centro ad periphe- 
— | 5 \ | | 2 | 4 Wis: ESD — > 
riam tendente, ſecundo veluti. amne, ad ambitum corporis pro- 


„ NN $65 
„ nulli infantibas epileptici inſults. Contagio- 
hujnſce fermentum non ſpiritale, now derem C acntum 
eft, ſed humorale, iners, ac pigrum : venens autem quo ſubtiliora 
to pejora: Ratione igitar improportionis nulla inter fermentum 
hoe & ſpiritus eſſe poterit lacta. Pus equidem variolarum 
in ipſa ſubſtantia ſanguini immediate infuſum ſtatim in largam 
veluti pelagus exceptum diluitur, involvitur, abſorbetur, obtun- 
ditur : fic illud miteſcit, fic in manſuetiorem indolem cicuratur. 
Contagioſe iſta purticulæ ſanguinem ingreſſe ſtatim fbi congene- 
res varioliſi ſeminii particulas ſanguini à nativitate inditas 
inveniunt; its igitur confermenteſcunt, ſed invicem combinate 
ac complexes baud amplius ſai juris ſunt ut ulteriores excitent 
turbas, regiam vitæ petant, ſpirituum theſauros diripiant ; nam 
mutuis conpedibus conſtritte fixantur, præcipitantur, craſſoreſ- 
que & hebetiores fiunt, quam antea fuerint. Statim igitur 
volubilioribus aquearum particutarum . globulis tamquam aptis 


truduntur, eliminantar. Nonne manifeſte videmus haud pus 
generari in infititiis varioli, fed ſanioſam, dilutiorem videlicet 
weamgue magis materiam? Nonne ex hoc phenomeno palam 


age ; nd | 
7 acido- ſalinas fermenti contagiofi particulas haud oleoſas paſſine 
(ang 


uinis particulas in cadaveroſam purulentiam pervertere, (ed 
blandioribus potins levioribuſque aqutis' particalis eaſdem dilutas 
& ſaturata foras aſportari2 Ex negatione fue aram & cica- 
tricum nonne manifeſtum eſt acres,  acaleatas, pungentes & cor- 
rofivas ſalini fermenti particulas a -balſamicis ſtatim ſanguinis 


globalis obtundi, ſpicults ſuis erbari, & hebetiori fgura modi- 
ficatas, vi velati mochlica, extra propelli? Integra interim ſer- 


vatur maſſe ſanguineæ textura, inviolata confiſtentia. Nullam 
lic vides fufionem, nullam grumeſcentiam, nullum corruptorium 
aut deſt ractivum motum. In infitione enim tantum ſolummodo 


ſanguis fermenteſcit, quantum impuro d puri conſortio ſeparando, 
ac per deſpumationem extrudendo ſatis eſt. In hoc fermentati- 


onis mots ſolum per undulationem quandam leviter aliquando 
Mciuntur ſpiritus, lympha, & ſolide partes, & fique ad iſta 
M 2 contagil 
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ii particule perveniunt, cert? (quod infitionis adumbrat 


wetaphora) non ni ſylveſtri acrimonia private, ac veluti dul. 
cin pervenire poſſunt. Hlec tenuitatis mee ſatis tonſcins 
hd prefriita fronte obtrude: non me latet longe meliora ema- 
natura ab illis, queis meliore luto finxit præcordia Titan: In 
hiftorica tamen inſitionis hujuſce narratione aliquatenus me bene 
meritum ſpero. . ial een e 
| . Emanuel Timonius, Conſtan. 
e eee ttnopolitanus. In Univerſi- 
datibus Oxonienſi & Patavi.. 
* - _ ...- na Philoſophiæ & Medici- 

næ Doctor. r 


1 , A 


VI. Theoremata quedam infinitam Materie Divifibilitatem foe- 


Funtia, que c jaſllem raritatem & tenuem compoſitionens © 
demonſtrant, quorum ope plurime in Phyſica tolluntur dif= © 
ficultates. 1... Rata a. 


4 Jobanne Keill, M. D. Profeſ. Aſtron. Savil. Oxon. & S. R. S. 


Amdudum ſequentia Theoremats in lucem emiſi, omiſſis 
. quidem Demonſtrationibus, eo quod arbitrabar eas, ut- 
pore non admodum involutas, à quovis in Geametrid, vel. 
etiam in Arithwetica mediocriter verſato, facile elici potuiſſe; 
Sed quoniam video, D. Chriſtianum Wolfum in Academia. Fre- 
driciana. Mathematum Profeflorem, reliquoſque Actorum 
Liphenfinm. Authores, hæc Theoremata non recté intellexiſſe, 
cumque corum in Philoſophia. explicandà uſus non ſit exigu- 
us; libet ea nunc denuo, adjectis Demonſtrationibus, Reipub- 


= 
- 


lice Phileſopbice impertiri, ER. 

Suppono Materiam omnem diviſibilem eſſe in infinitum, eamg; 
poſſe formam quamcunque ſeu figuram induere, & ad quamcunque 
rengttatem,. ſeu craſſitiem quæmcunque exiguam reduci. 


Lemma 


a oe 
* 


- 


Sit materi 
pheriæ circuli ad Radium fit p ad r. dicatur ſemidiameter 


"OI" 2 3 74 adeoque craſſiti 


cure concave, quorum laters ſunt data refte aqualia. 
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Data quavis materiæ quantitate, ex eũ, vel ex quivis ejus 
arte, formari poteſt ſphera concava, cujus ſemidiamerer fit 


. 


atæ rectæ æqualis. 
particula 4 & 


: 


data recta ſit l. Ratio peri- 


toncavitatis æ, & crafſities, pelliculæ concavitatem ſphæræ 
ambientis, erit )— * & Cylindrus- ſphæræ citcumſcriptus 


evjus radius eſt þ crit > unde ſphzra cylindro inſeripta 


2>þb>, 


F 


erit 


Edem ratione ſphæra cujus radius eſt æ erit 


3 


$ arne | — enen n 4 4. "RES 
| | 12 > 5. In he 
== quaru * differentia . mo " ; ponenda, eſt ſphæricæ 


lamellæ æqualis, ſeu matetiæ particulæ datæ; hoc eſt erit 
2þ x N ſeu b. gra, unde * = br. & 
* FT At: | 

es lamellæ fphzricz. (cu, b—x, 


; a 6 
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Eidem ratione fieri poſſunt ex data materie quanitate Cubi 
concavi, Cylindri concavi, vel corpora etiam alterins cujuſvis fin 


|; et e OP I. 
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Dati quavis materiæ quantitate quantumvis exigua, & dato 
ſpat io quovis Anito utcunque amplo; quod v. gr. fit cubus, 

| qui ſphæram Saturni circumſcriberet: Pelſibile oft t 
materia iſtius Arenule. per totum illud ſpatium diſfundatur, 
at que 


atque ipſum ita adimpleat, ut nullus fit in eo pores cujus 
- dlameter datum ſaperet lineam. 
Sit datum ſpatium Cubus cujus. | 
Jatus ſit recta A B, diametro ſcil, or- 
Hitæ Satutni æqualis, deturque ma- 
_ © teriz partieula cujus quantitas ſit 5 
& dara recta (qui pororum diame- 
tri non majores lle debent) fit 4 
Dividi concipiatur recta A B in par- 
tes æquales rectæ d, quarum nume. „ 
ris fintus erit, cum nec tecta 4d BY gu ĩð f 
ponitur infinite magna, nec rectap aaa 
infinite parva : fit numerus ille 2, hoc eſt fir »4=AB, adeo- 
que erit 4 æqualis cubo rectæ 4B. Concipiatur item - 
ſpatium datum dividi in cubos quorum ſingulorum latera 
ſunt æqualia rectæ d, eritque cuborum numerus , & hi 
cubĩ per ſpatia e fg in figura repreſententur. Dividi porro 
ſupponatur particula 6* in partes quarum numerus fit »*, & 
in unoquoque ſpatio cubico ponatur una harum particula- 
rum, & hac ratione materia ö per omne illud ſpatium dif- 
fundetur. Poteſt præterea unaquæque ipſius 5* particula in 
ſua quaſi cella locata in ſphæram concavam formari, cujus 
diameter fit zqualis datæ rectæ d; unde fiet, ut ſphæra quæ- 
libet proximam quamque tangat, & data materiæ particula 
utcunque exigua & ſpatium datum ita adimplebit, ut nul- 
lus fiet in eo porus cujus diameter datam rectam 4 ſuperat. 
Cor. Hinc dari poteſt corpus, cujus materia, ſi in ſpatium 
abſolute plenum redigatur, ſpatium illud fieri poteſt prioris 


> = * 


magnitudinis pars quælibet data. 
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Theorema Secundum. 


Pdſſunt eſſe duo corpora mole equalia, quorum materi quan- 
 titates fint utcunque inequales, & datam quamvis ad ſe 
invicem 


1 


6 


hee eee eee 0, 


(* 


a rat ionem bqualitat 15 fer 


tis vacge, inter cargara, 
accedant. Vel in ſtilo Carte 


99 


We «A „„ » / . 
- &: qnateria_ ſabtili intis anus carporis: pores occupmtur. 
hoſſer eſſe fere equate ſpatio guod 4 - fimili materid intra 
| +, Ulterum corpus tenetur. Lictt materia propria unins 
CFCrerparis decies millies wel centies millies ſuperat materiam 


Ex. gr. Sit Digitus cubicus Auri & Digitus cubicus Aeris 
vulgaris non condenſati. Certum eſt quantitatem materiæ 
in Avro. vicies millies circiter ſuperare matetiam aëris, atta- 


men fieri poteſt, ut ſpatia in 4 vel | {ohite vacua, vel 


materi ſubtili repleta, ſint ferè æqualia ſpatiis in are, vel 
vacuis, vel materi2 tantum ſubtili repletis. 
Sint 4, & I corpora duo, magni- 71 
tudine æqualia: utrumque v. gr. ſitĩ³ » 
cabus-unius digiti. Et corpus 4 decies: s 
millies fit gravius corpore B, unde && 
corpus 4 quantitate materiæ decie 
millies ſuperabit corpus B. Ponamus jam materiæ quanti- 
en in A redigi in ſpatium abſolutè plenum, quod fic digiti 
cubici 
cedentis Theorematis id fieri poſſe). Unde cum materia in 
A decies millies ſuperat materiam-in B, materia illa in B, ſi in 
ſpatium abſolute plenum compingatur, occupabit tantum di- 


giti cubici partem == ſeu millies decies centies milleſi- 
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mam ; Adeoque partes reliquæ 999999999 vel erunt abfo- 


lutè vacuæ, vel materia aliqua ſubtili, qualis ſupponicur Car- 
teſiana, tantum repletæ. Porro, cum materiæ quantitas in 4 
impleat tantum digiti partem centies milleſimam, erunt in 


corpore A partes 99999 centies milleſimæ, vel vacuæ, vel ma- 
teria ſubtili repletæ, hoc eſt reducendo fractionem ad deno- 
minatorem prioris fractionis, erunt in 4 partes vacuæ 
999990000 millies decies centies milleſimæ. 
tates in A erunt ad vacuitates in B. ut numerus 999990000 ad 


numerum 999999999, qui numeri ſunt ad fe invicem ferè in 


rat ione 


inbicem obtineant rat ionem, pororum tamen ma: for £ 


eſiano: Spatium amne, qued = 


propriam alterins Corparis, & Corpora fins mole agua. 


pars centies milleſima; (liquet enim ex corolli præ- 


Adeoque vacui- 


. Farione nv /muaſſentis; e nam corum Aeg, Tec admodum 


A ipſos uu eſßatſa vacua, vel 


meros obtinet rationem. Adeoq 
mer ſubtili tantum tepleta, quæ e duobus corporibus 


A & B, eandem cum ipſis nutmeris, ad ſe invicem ratibnem ob- 
tinentes, lunt etiam fere in ratione æqualitatis. 2 E. D. 
Corpota uutem ommia eſſe rariſſima, hoc eſt pto mole ſua 
parvam-admoduaycontinete taterim quanritacem,” ex diapha- | 
_ -nbru pro rietat ius cettiſſimè conſtat, nam Radii Lucis intra 
ke e vel aquam tlonſecus ac in aert per rectas lineas diſfun 
duntur . expoſita ſit cotporis Diaphani facies ; 
Adeo minimà quã vis alſignabili Diaphani parte, ad aliam 
3 partem, ſemper extenditur in his cbrpotibus 
por us ech ſineus, per quem tranſiverit lux, atque hoc fieri non 
poteſt niſi Materia Diaphani ad ejus molem, ,parvam admodum 
obrigear 23 nec Lac 2 quantitas in vitro, ad 
ejus magnitudinem majorem habet rationen, am magni agnitudo 
282 1 ad totam Terreni — "Hoc autem 
non eſſe impoſſibile, ſuperius oſtenſum eſt.” Unde cum Aurum 
non fit octuplo denſius Vitro; ejus quoque materia, ad propri- 
am molem, exiguam admodum obtinebit rationen. 


Hinc ratid reddi poteſt, cur effluvis .magnetica cadem fere 
faclcar denſum Aurum & tenuem aerem pervadunt. 
Ex his etiam propoſitionibus, & ex maxima lucis * 
. EA ritate, ratio reddi poteſt, cur Lacis radii ex pluribus ohjectis 

pPrtrodeuntes & per tenue foramen — ſe mutuo non 
imped iunt, ſed per eandem rectam in motu ſuo perſevetant: 
| Quod per motum ſeu impulſum fluidi, plenum efficientis, vix 
explicari poteſt 3 corpus enim-omne 4 pluribus potemiis, ſecundum 


diverſas directiones, frmnl impulſum, unam tantum & determina-" 
tam direct jouem accipit ex omnibus compoſitam, 


711 — . " 4 f : Tax x 
: , 
* A ” - > 3 + = # ® A 4 


4 


Lane printed ſor W. Ix» N Ys at [2 as. f IR N 
St. Paul's Church- yard 1714. 


* . 


O 


For the M 


* I 


n 


ths of July, Auguſt and September 1714. 


* 


"Mk © O N T ENT S. 


I. Bſervationes occultationis Stellæ x in origine cornu Borei 
Tauri, ſub diſco Lune ; fimulque Eclipſeos Lune ſtatim 
inſecuta, Anno 1713. Novemb. 2 1. mane St. ver. Romæ habi- 
ie, & a preſtantiſſimo Aſtronomo D. Franciſco Blanchino. R. S. S. 
communicate. Cum Emerſtonibus nonnullis Intim Jovialium 
ex umbra Jovis, ibidem eodem anno obſervatis. | 
II. Johannis Keill, M. D. & in Academia Oxonienſi Aſtronomiæ 
Profeſſoris Saviliani, Obſervationes in ea que edidit Celeberrimus 
Geometra Joannes Bernoulli, in Commentariis Phyſico- Mat hema- 
ticis Pariſienſibus Auno 1710. De inverſo Problemate Yirinm 
Centripetarum. Et ejuſdem Problematis Solutio Nova. 

III. Rules for correcting the uſual Met hodrof computing Amounts 
and preſent Values, by Compound as well as Simple Intereſt : and 
of * Intereſt Accounts; 5) Thomas Watkins, Gent. 
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-ryatianes occultationis Stella in ori cori Bre Tauri, 
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diſco Lune, fimulque Bclipfeos Lana ftatim inſecuts, Anne 
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1713. Novemb. 2 1. mane St. vet. Romæ habitæ, & à pra. 
anti ſimo Aſt ronomo D. Franciſco Blanchino- R 8. S. commu- 


nicate. Cum 1 
Jovis, ibidem eodem anno obfervatis. 
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Emer fionibus nonnullis Intimi Fordalium ex umbra 


\TELLA Bajero v Tauri proxime appellit 


ad limbum Lunz,obſcrvata per Teleſcapium 
occultata eſt ab ca parte Lunaris 


Eadem jam 


Limbi, quæ media ferme eſt inter maculas Ari- 
ſtarchi & Galilei. Parallelus diurnus à centro 
| Lunz deſcriptus apparet Auſtralior quam ſtella > 
partibus Micrometri 7 ;, qual 


tum Lunz diame- 


ter ſubtendit 37. Stellæ igitur declinatio Borea- 
lior eſt declinatione apparcate Lunaris centri mi- 


14 4 50 


2 20 


4 20 


Stella =, quz minuta erceſſerat 
e limbo Lunz, in revolatione diurna præcodit 


nutis circuli maximi 5 circuer. 
Sirius attingit Meridianum: unde verificata ſunt 
| 4 | 


limbum occidentalem Lunæ fecundis horariis o. 


133”, cademque præcodit centrum Lunæ ſecundis 


103“ five 1. 42. . 

Eadem præcedit limbum Lunæ ſecundis 48 & 
r 
Difſerentia Aſcenſionis rectæ ſtellæ & limbi eſt 


2 


1 93”,-centri vero Lunæ & ejuſdem ſtellæ 2. x3". 


In limbo Lunz Penumbra, quz antea erat di- 
lutior, ſenſim fit denſior. 
Penumbra fit evidentior, ſed nondum apparet 
Umbra vera. | 
Initium incidentiæ Lunz in Umbram veram, ea 
i arte limbi quæ proxima eſt maculæ Schiccardi. 
| Umbra 


FN 


| eſt 37. „ + BO ft 
Jam obteguntur Lunaris diamerrio//. , 

Jam latent in diametro partes, 42% 

Partes latentes 15, ut ante. 

Jam partes latentes, 6 
Incipit emergere prior limbus Tychonis. 
Jam torus Tycho emergit. 

Latent Lunaris diametri partes 5 & 37. 

45 Umbra vera excedit è limbo Lune, in loco 
| Idefignato per diametrum ductam inter Ariſfar- 

hum & Flatonem ſitu inter · medio. 

N. B, Hec obſervatio pluris æſtimanda, quod ocrultatio ftelld v 
acciderit tam vicina Oppeſfto Solis, ut inde locus Solis inter Fixas 
rite examinari poterit. K. 


Emerſſones Satellitis intimi Fovlalium ex ambys Jovis obſervate 
| Romæ, anno 1713. 
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Sept. = poſt meridiem 8h. 38'. 20“ ſntimus Jovis Satelles in- 
cipit emergere; è regione ſpatii inter utramque Jovis faſciam 
protenſi. Obſervatio peragebatur Teleſcopio D. Andreæ 
Chiarelli longitudinis 40 palm. Romanorum. Deinde Sh 44. 
Tertius Satelles ita apparebat Quarto conjunctus, ut ambo vi- 
derentur unicus Satelles, Diſtabant à centro Jovis diametris 
fovialibus circiter 5 =. Hora vero 9h. 4, Jam disjuncti vi- 
debantur. Quartus ſitu inverſo apparuit paulo depreſſior 
Tertio, & paulo elongatior a Jove: quare erat Tertio Borealior. 
Sept. 5: roÞ. 36”. 230, Primus ſeu intimus Satelles incipit 

emergere ab Umbra, Tubo 25 Palm. Domini Campani. 
Novemb. 2 7Þ 32 22", Primus Satelles incipit emergerc, 
conſpectus per Tubum Domini Chiarell; palm. 40. _ ea- 
em 


18 LG 
dem note > 76.46-Prins & Secundus proximi une, & 7h. Ty 
lidem ita vicini ut vix punctulo diſtin Fa. 
Decemb. 9 N. S. vel Novemb. 28. V. S. 5h. 45. 45", Primus 
Satelles incipit emergere ab umbra Jovis. 
Decemb 21. F. S. 5b. 50%. 22, iterum vilus eſt primus Satel. 
les incipiens emergere ex umbra. 

Ex his obſervationibus accurato caleuls ſubjedtis, — un ef 
Equationem ſecundam, quam a motu Luminisprogreſſruo ortam ſuppo- 
 nimus, neceſſaris locum habere. Nam poſt 57 ſatellitis intimi revoluti. 
ones, jo Jupiter a Terra pluſquam Radio Orbis magni receſit, 
novem fere minutis tardins conſpecta eſt Eclipſis ultima, quam de- 
* nta tenorem Obſervationis prime : * quidem Hypothefth gs 
Caſſini conſonum eft. 

ww iiſdem etiam confirmatur ( quod nos quoque antea anno- 
tavimus, nempe) quod motus Intimi Satellitis Jovis paulo celerior 
fit quam in Tahulis elaboratiſſimis P. Caſſini, ante viginti annos 
eum publico communicatis, & calculi facilitate plurimum ſe commen- 
dantibus. Errorculus autem iſte vix excedere videtur duo tempo- 
ris minuta in ſingulis Jovis revolutionibus, five duodecim annis ; 
quibus cælum anticipat Caſſini calculum. Hac vero adhibita cor- 
rectione, * accuratus babebitor con * 


— 
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Il. Joannis Keill Af. D. -& in Academis Oxonienſi Afrone- 


mize Profeſſoris Saviliani, Obſervationes in ea que edidit Celeber- 
rimus Geometra Johannes Bernoulli in Commentariis Phyfico Ma- 
thematicis Patiſienſibus Anno 1710. de inverſo Problemate 
Virium Centripetarum. Et ejuſdem Problematis ſolutio nova. 


Obiliſſimum eſt problema Datà lege Vis centripetæ in- 
venire Curvam quam deſcribit Mobile, de loco dato, 
ſecundum datam rectam, & cum dara velocitate cgrediens. Con- 
ceſſis figurarum curvilinearum quadraturis, ejus ſolutionem 
perfectam olim dedit Dominus Newtonusin Principiis Philoſophie 
Hat hematicis. Hoc ipſum Problema denuo aggreſſus eſt vir 
clariſſimus & Geometra celeberrimus Dominus Johannes Bern- 
gulli in Academia Bafilienſ Matheſeos Profeſſor *, qui non pau- 
ca eaque egregia ingenii fui ſpecimina jam nale edidir ; 
quibus Geometriam reconditiorem non parum ditavit. - Unde 
a tanti viri acumine novam pulc e Problematis ſolvendi 
methodum expectabam. Geſtiebam itaque ſolutionem Ber- 
noullianam perlegere, & cum Newtoniana comparare ; quibus 
tandem diligentius perlectis & examinatis, hæc quæ ſequuntur 
annotavi. OG 
Dominus Bernoulli eandem præmittit propoſitionem quam 
Newtonus problemati demonſtrando prius adhibuit: eſt- 
que ea in Principiis XL, non minus pulchra quam demonſtratu 
facilis. Scil. : 3 
Si corpus cogente vi quacunque centripeta moveatur ut- 
cunque, & corpus aliud recta aſcendat vel deſcendat, ſintque 
eorum velocitates, in aliquo æqualium altitudinum caſu,zqua- 
les; velocitates eorum in omnibus æqualibus altitudinibus 
erunt æquales. 


— 


- Vide Commentarios Phy fico-mathematicos Pariſienſes Anno 


1710, 
O HFujus 


Hujus propoſitionis Demonſtrationem Newtonianam ait 
Bernoullius eſſe nimis implicatam, & ſuam, quam ſimplici- 
| orem vocat, ejus loco ſubſtituit. At pace tanti viri liceat mi- 
8 hi dicere, ſi quid diſcriminis ſit: inter demonſtrationem Ber- 
noullianam & Newtonianam, id in eo ſitum oft, quod hæc 
multo ſacilior eſſe viderur minuſque perplexa quam illa. Fig. I. 
Nam fi centro C deſcribantur circuli DI. E A,. quorum inter- 
vallum D E eſt. quam minimum, ſintque corporum in D& 7” 
velocitates æquaſes. & ab Nad 7X demittatur perpendiculum 
NT, fuſe oſtendit Næwtonus vim acceleratricem ſecundum DE, 
eſſe ad vim aeceleratricem ſecundum 7 & ut FN ad 77. Nimi- 
rum ſi vis ſecundum D E vcl 7 N exponatur per rectas DE 
- vel IN, vis illa-ſecundum 7 N reſolvitur in duas TI, 7 N, qua - 
rum illa ſolum quæ eſt ut 7 7 motum ſeeundum directionem 
IA accelerat: accelerationes autem ſeu velocitatum incremen - 
da ſunt ut vires & tempora quibus generantur conjunctim. 
At tempora ob æquales velocitates in O & I,. ſunt ut viz de- 
fcriptæ D E, II; quare accelerationes in decurſu corporum 
per lineas DE & IX, ſunt ut DE ad LT & DEE ad 1X con- 
junctim; i. e. ut D E quad. quod eſt IN quad. ad rectang. 
ITT 1X. adeoque ob IN quad. IXI, incrementa ve- 
locitatum ſunt xqualia : æquales igitur ſunt velocitates in E & 
A, & eodem argumento ſemper reperientur æquales in æquali- 
bus diſtantiis. Hæc eſt ſumma demonſtrationis Newtoni quæ 
tam dilucide ab eo exponitur, ut inter propoſitiones elementa- 
res paucas faciliores invenies. At non ſic procedit Dominus 
Bernoullius, fed illi ſafficit dicere, Mechanicam oſtendere vim 
ſecundum D E eſſe ad vim ſecundum IA, ut IK ad D E. Me- 
chanicam etiam oſtendere incrementa veloeitatum eſſe in rati- 
one virium & temporum conjunctim; & initio motus poſitis 
velocitatibus æqualibus tempora ſunt ut vie deſcriptæ DE, II; 
& hinc, (argumento prorſus ſimili ei quo utitur Newtonus) 
concludit incrementum velocitatis, quod acquirit corpus dum 
deſeribit 7 A, eſſe ad incrementum velocitatis dum deſcribitur 
D E, ut DEA ad IA DE, & proinde velocitatum incre- 
menta ubique in diſtantiis æqualibus eſse æqualia. 
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tem caſum accommodare. Et quidem pluribus verbis opus eſt, 
ut hoc fiat per theorema quod innuere videtur, in quo agitur 


D 
At ſi Tyronibus facilem voluiſſet tradere demonſtrationem, 
debuiſſet Propoſitionem Mechanicam citare, eamque ad præſen· 


de deſcenſu Gravium in planis inclinatis: nullum enim eſt 


hic Planum datum quod recto corporum deſcenſui ob- 


ſtat; immo tantum abeſt ut corpus à plano cohibeatur, ut è con- 
tra a Plano ſeu Tangente per vim quandam continuo retrahitur. 


demiſſis Mechanicæ propoſitionibus, rem omnem ex propriis 


triang. rectang. X N in duo triangula æquiangula, eſt X 7 ad /N 


perpetuo tangit ; demonſtrat Newtonus velocitatem cor 


jectoria revolvens, deque quovis ejus puncto ei quam ibi 


proculdubio igitur mani feſta magis foret ejus ratiocinii vis, ſi 


principiis demonſtraſſet, uti fecit Newtonus. Nam reſolvende 


ut I Nad 77, adeoque loco rationis IN ad 77 ponere potu- 
iſſet rationem X 7 ad IN vel ad DE. Wares oth 
Si de loco quovis 4 in recta AC cadat corpus, deque lo- 
co ejus E erigatur ſemper perpendicularis EG vi centripetæ 
proportionalis, ſitque B FG linea curva quam punctum 6 
| ports 
in loco quovis E eſſe ut Areæ curvilineæ 4BGE latus qua- 
dratum. Adeoque fi velocitas dicatur v, erit v* ut Area 
436 E: & ſiP fix altitudo maxima, ad quam 


corpus in Tra. 


habet velocitate ſurſum projectum aſcendere poſſit: ſitque 
quantitas A diſtantia corporis à centro, in alio quovis orbitz 
puncto; & vis centripeta fit ſemper ut ipſius 4 dignitas quz- 
liber, ſcil. ut 4”*, Velocitas corporis in omni altitudine 4 
erit ut V - | 
Similiter Dominus Bernoullius oſtendit, fi diſtantia à centro 
dicatur x, velocitas v & vis centripeta q, eſſe . ab — ſox 
ubi ex Quadraturis conſtat eſſe Aream 4 B GE= ab —ſpx. Pe- 
rinde itaque eſt five exprimatur quadratum velocitatis per 
Aream A BG E, five per quantitatem huic zqualem ab — ſox. 
Er ſi vis centripeta @ fit ut 24 ſeu n , fit =P” & 


ͤ— —„— 


2 Vide prop. 39. & 40. Principiorum. 
O 2 | Jox 


"x 2 


_ : — 


0940 


ſox = A4. adeoque ab —ſex eſt ut quantitas 5545. 
' Deſeribar corpus Curvam VA, vi centripeta tendente ad 6. 
derurque 3 1 VAI, centro C intervallo quovis CV deſcrip- 


tus. Qſit quantitas conſtans, atque * Sitque #7 clemen- 


tum Curyz3 I N vel D E elementum altitudinis, X Telemen- 

tum arcus : demonſtrat Newtonus E arcus {eu F 
* INV CXA 

exprimi poſſe per hanc formulam „„ Similiter 


— 


ex præmiſſis Dominus Bernoullius, poſito Arcu U, & altitu- 
dine ſeu diſtantia &, e arcus ad hanc reducit ſormu ; 


a *t x 
lam ſcil. : ga FEES Er primo quidem af 
peu videbatur formula Newtoniana quodammodo ſimplicior 
Bernoullianà, eo quod paucioribus conſtat terminis ; at re di- 
ligentius exploratà, vidi Bernoullianam formulam omnino cum 
Newtoniana coincidere ; nec niſi in notatione quantitatum ab 


ea differre. Nam fi pro 456 — ſgx ponatur 4 B G E, pro ac 
ponatur 3 & & _ & x pro IN, fir 
_2xCXxXIN 


—_ — —— — 


x a VA ABEE= 3 


* 


2 
a 3 2 Ihnen < 
FF * ſeu ponendo 2 oco — en facit 


- Newtonus e _"M notationis gratia, ) e Bernoulli | 


CA x IN 


ana eyadit T er unde conſtat formulam illam 


non magis a Newtoniana diſcrepare, quam verba Latinis lite- 
rjs:exprcſh differunt ab iiſdem verbis (criptis in Græcis cha- 


racteribus. 


Poſt traditam generalem formulam ; deſcendit Denen 
Bernoullius ad caſum particularem, ubi vis centripeta eſt reci- 
| proce. 


per deſcribi debere tales Curvas, cum ſimiles etiam vires face- 


i (95) 
proce ut quadratum diſtantiz ; & per varias reductiones & 
operationes ſatis moleſtas, conſtructionem oſtendit Curvarum 
quæ urgente ca vi centripeta deſcribi poſſunt, eaſque ad zqua- 
tiones reducendo probat eſſe Sectiones Conieas. Deinde que- 
ritur Dominum Newtonum ſupponere ſine demonſtratione 
Curvas a tali vi deſcriptas eſſe Sectiones Conieas. 
Impoſſibile eſt ut credat nullam Newtono notam fuiſſe hu - 
jus rei demonſtrationem; Noverit enim eum primum & ſo- 
lum fuiſſe qui hanc omnem de vi centripeta doctrinam geome - 
tricè tractavit, quique eam ad tantam perſectionem perduxit, 
ut poſt plures quam viginti annos, parum admodum à præ- 
ſtantiſſimis Geometris ei additum ſit. Noverit etiam Bernoul- 


lius Newtonum, præter generalem problematis inverſi ſolutio- 


nem, oſtendiſſe modum quo formari poſſunt Curvæ, quæ vi 
centripeta decreſcente in triplicata diſtantiæ ratione deſcribun- 
tur, adeoque alterum illum caſum ignorare non potuiſſe. 
Nec profecto intelligo qua ratione Bernoullius Newtono ob- 
jicias, eum hujus caſus demonſtrationem prætermiſiſſe; cum 


ipſe non pauca ſæpius propoſuit Theoremata, quorum demon- 
ſtrationes nuſquam dedit; & 


quidni liceat Newtono ad alia 
feſtinanti hoc idem facere. Interim in nova Principiorum 
Editione, facilior multo & magis clara, licet tribus verbis, ex- 


tat hujus rei demonſtratio, quam eſt Bernoulliana. 


Tandem Bernoullius ut neceſſitatem ſuæ demonſtrationis 
inverſi Problematis in hoc particulari caſu oſtendat; hæc addit. 
Conſiderandum eſt, inquit, quod vis quæ facit ut corpus in 
Spirali Logarithmica moveat ur, deber eſſe reciprocè ut cubus 
diſtantiz à centro; at non inde ſequitur talibus viribus ſem - 


re poſſunt ut corpus in Spirali Hyperbolica moveatur. 
Miror (ane quod Vir Cl. ſuſpicetur Newtonum talem unquam 
dux iſſe conſequentiam. Nam præter Spitalem logarithmicam, 
oſtendit Newtonus qua ratione aliæ Curyz, numero infinitæ 
& diverſæ, formari poſſunt, quæ omnes deſeribantur eadem vi 
centripeta qua Spiralis Logarithmica; interque eas reponi de- 
bet hæc ipſa Spiralis Hyperbolica, ut in ſequentibus oſtendemus. 
| Ex inde 


— a | 


— 


| 0 og ( 96) 
Feinde autem.contludit Newtonus Sectiones tantum Conicas 
neceſſatio deſeribi debere per vim centripetam quadrato di- 
ſtantiæ reciprocꝭ proportionalem: Nempe quod Curvatura 
orbitæ cujuſcunque ex datis velocitate, vi centripeta & poſiti- 
one Tangentis datur; datis autem umbelico, puncto contactus 
& poſitione tangentis, ſemper deſcribi poſſit Sectio Conica quæ 
curvaturam illam datam habeat*Hoc ame oſtenſum eſt inActis 
hiloſophicis Londinenſibus Anno 1708. In hac igitur Secti- 
one, urgente illa vi corpus movebitur, & in nulla alia; cum 
corpus de eodem loco, ſecundum eandem direQtionem, eadem 
cum velocitate, & urgente eadem vi centripeta exiens, non poſſit 
diverſas ſemitas deſcribere. „ 
Liceat jam mihi Dominum Bernoullium imitari, & inverſum 
de vi centripeta problema longe diverſa methodo reſolvere, & 
ad caſum particularem applicare; ubi ſcil. vis eſt reciprocè ut 
cubus diſtantiæ, ſimulque oſtendere demonſtrationem Cor. 3. 
prop. 41. Principiorum Newtoni. 8 
Quod ut fiat, quædam ex iis quæ in Actis Philoſophicis 
No. 317. expoſui hic præmittenda ſunt. Fig. II. | 
Sit / 7 L-Curva quævis, quam corpus urgente vi centripeta 
ad centrum C tendente deſcribit : hanc Curvam in duobus 
-pundis infinite vicinis 7 & ¶ tangant rectæ IF, A p, ad quas 
& centro demittantur perpendiculares C P, Cf ; centro item C 
deſcribantur I E, I D, & ducatur CI. 


a P | 3 

Erit vis centripeta ut Quantitas I - Quod Theorema li- 

cet in prædicto loco demonſtravimus, ecce aliam ejus demonſtra- 

tionem. Ex I ducantur #m ad CP& X nad CT parallelæ. Er 

ob æquiangula triangula /C P, IX N, A m, Item que ob [#'m 
& /pP æquiangula. Eric, 


rr: 
C: = ; 
IN: IK :: mu: nX unde ex æquo 
fiet PC xIN: IK :: P: 2, & erit a X — 


pPPxXIX. 2 
. Præterea tempus quo deſcribitur arcus 7X eſt ut 
Area 


. 
* 
£ 
” 


I 


Ca 


| Area: ſeu triangulu 


autem tempore, vis centri 


POxXIN 


nemus p, erit & 


c 97 y 
mZ7CX, vel ejus dup lum PC x 7#; adeo- 


que fi tempus detur erit P C « 7X quantitas conſtans. Dato 
eſt ut Iineola I n quz ſub ur- 


coque vis centripera eſt ut lineola 
1 


gente vi illa defcribitur, 


illa Tn duQa in quantitatem conſtantem- 


PG Ir, hoc eſt, 7 

is centri ca 9 „ 

GY Peta G14 PCLIN. 
3 


. Quod erat demonſtrandum: 


ſen ut  quantitas 


Velocitas corporis in quovis loco eft ut via in-minimo 


quovis tempore 3 directè & ut tempus illud inversè; 
I 


adeoque & ut I A* Fer 7 re hoc eſt, veloeitas crit — 


ce ut Perpendicularis & e.centro in Tangentem:. _ © 
Si diſtantia corporis 4: centro dicatur x, & Perpendicularis 


in tangentem p, erit TN =x & * p & vis centripeta exponi 
2 aſſumendo quantitatem quamlibet 


poteſt per quantitatem 


p x 
pro f*. 


Adeoque fi cum Domino Bernoullio vim centripetam nomi- 


P fp 


= x6; & capiendo harum quan- 
| 2 * 8 p* ql 
titatum a 1 = Fluenti quantitatis x 9. 

at cum velocitas corporis fit reciptocè ut perpendicularis 
+ 


2, ejus quadratum . poteſt per = Si itaque velocitas 


4 ey 
dicatur v, crit v* = — =Fluenti quantitatis æ. Quod ſi 
27 
A. (it locus de quo cadere debet corpus ut acquirat in D vel / 


veloci- 


e 5 
N velocirgreiii v. deque loco corporis D erigatur perpendiculari 0 
nea curva cujus ordinatæ exponant vires centripetas, os 


quantitates @. Fluens quantitatis x ꝙ crit Area curvilinea 
| 4 


ABF D ne” þ adeoque crit v ut Arez ABFD latus 


guadratum. Quod ſi velocitas ea ſit quz ab infinita diſtantia 


cadendo acquiritur, erit v* ſeu fluens ipſius x g zquale Re 
O D FO indefinite protenſæ. 


Hine ſemper dabitur quantitas p in terminis finitis, quando 
Area illa curvilinea terminis finitis exponi poteſt . Sit, verbi 


gratia, vis centripeta reciproce ut diſtantiæ dignitas , hoc 


eſt, ſit x @ = Si velocitas corporis fit ea quæ acquiritur 


cadendo ab infinira diſtantia, erit v =— 


m—Ixx— 
hiſce omnibus caſibus Area indefinite protenſa eſt quantitas 


finita. Poteſt autem corpus in trajectoria revolvi velocitate 
cujus quadratum vel majus fieri poteſt, vel minus quantitate 
+ 


= vl huic zquale. | Adeoque crit = = = 
7 


Hine urgentibus his viribus, tria Curvarum genera deſcribi 
poſſunt 3 prout e cſt quantitas politiva vel negativa vel 
nulla. 


F. G. Si Velocitas ſit ea quæ acquiritur ab infinita 


1 


diſtantia cadendo, fit 


art . = —£ 
* iX 


— 2 T+e ſi velocitas fit minor 


— * 


C999). . 


At { yelociras major « fit Fo Es 2" ee Bet AY 
ene I"Y72 S we; _—_ — a Lee 
. == =— 


” a 


— 


 Adeoque fi Vis 
hoceſt, 6 firm. =3, &m — 


4 * 


tionem bad.s, erirangulus CZP 
Ox 

7 8 
| oriuntur diverſæ Curvarum ſpecies, prout « major et e quam uam b, 
aut ei æqualis, aut minor. Eg. III. 

Et primo fir 4 major quàm 6. Centro 0 & ad diſtantiam 
quamvis datam deſcribatur circulus HT, cui rectæ C A, Ci 
produce occurrant in F & K. = IN; A N.: IT.; C5 


- 


8 zam eſſe p* = 


it 


SER E.. Et fi relocitas ener, 


Uode 


& ex hac a tres 


, VR CRY —_ 


cult Th, & Aer r T be ss! 


hs 
= 1505 3 


Cet ur * 1 ahh 1 | = | , *** 

* * 

Sit 4 ne =——, ken ec. 
'S 1 2 | 


e —. . i: y . 


tb „ 


= — —&= 2 =* e +unde 8 . 
=>: # re 


I IO: 


e 7 


Sit 4: 01 2 25 I, hoc eſt, a= ne Ger X7 is 


5 — 2 pry quibies rloias lüge erit 


21 


i 4 — 


— 
c E— 


n = 
* = N 122 
. --—- - - - * 4 
\ 6 0 Co - —_— - * — — — 
* = P . 
”- 7 
. — - * - ® 
_ E ® 
i I N % 1 * = 89 * = 8 
* 1 7 a ue — 0 * — 'S . * 
2 * p &@-*1 . * 
0 * _ * 4 = — - - * - — A 
— — 
- 8 9 rr — 
* * * * * po : >» @ . * — — 
0 5 - : 
— — ——— . — eanas 


*. 
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11 c ; hoc eſt in rationedata: adeoque corum fluentes, ſi ſimul ins. 
13 cipiunt, erunt in En r e ad flu- 


— 


— — 


entem quantitatis — ut * 5 add c. 2 
Quod fi centro C radio CY= edferibaur comer Lc 


fir =2, & Bo = Ss fiet arcus WOT EE BE fluxiogi. arcus 
2m, quando fluxio eſt quanciras poſitiva: ſed quando eſt nega- 
tiva 


— .-4 
— - 
=_ = 
- l — 
* . AO = "3; — 


„% % IA 
- 


. = 
j = — — as 
: & . - 
—- 
1 * = 
* * 


. _ \ La 
= 7. a> _+4a4 


%" 


| 8 * 2 S 2: 6 a 
Fc prictis completientom. ” Arcus = 
enim Gufque complementuin'” eundem habent qurntitatem 
flaxionem dendtanrem, diverſis tantum ſignis affectam; quie- 
"Hine et E Tad Vn ut #h ade: fed ſt cd Hut Ve. 
i x 1610 4514 Me O08 31þ8 (1 ung 36 39” 5 * . 
HI. bos eſt a 42:74 : e. I. que erit 


ge C 
Vn :: nh: c, unde Ve: Vn :: 1. 


præterea ex natura circul erit C G: C:: C: CT, 
quando mT circulum tangit hoc eſt crit ⁊ $ 22 Fu = = 

1 4 be 23 8 ba . e 7 | YE - 
C7=x. Hinc ſi capiatur angulus Ce ad angulum YC m ut u 
ad x, & producatur Ce ad N ut fit. CF = ſecanti C7, erit 
punctum in Curvs quæſui xk. 
numetus, hoc eſt. ſi ſit a ad c 


Hic obiter notandum eff, ſi » fir 
vel a ad ut numerus ad numerum, Curva V fiet 
Algebraica: nam in hoc caſu relatio »» G ad ſinum anguli YC e 
æquatione deſinitur, & inde habebitur relatio ſinus anguli YC e 
ad C T yet O A per 2quationem dererminatam, & inde demum 
duadbitur zquatio qua exprimet relationem inter ordinatam & 

interceptam à puncto C incipientem. Harum Curvarum ordi- 
nes & gradus in Scala æquationum Al ica diverſi erunt 
pro magnitudine numeri u. In his omnibus Curvis fic de- 
ſcriptis Aſympori poſitio hac ratione determinatur : Fiat angu- 
lus FC L ad rectum angulum ut » ad 1. In eo angulo diſtan- 
tia corporis à centro evadit infinita. Jam quad. perpendicu- 


== ubi-x eſt infinica, fir C 


* 


o % 
- 


* 
- 
= 


oY” ag 


— 
— 


Ae. 
— ſeu PC— 4 Ducatur itaque CR ad CL perpendicula- 
* : | 


ris & æqualis rectæ 4,& i per R ducatur RS rectæ CL parallela, 
hæc Curvam tanget ad infinitam diſtantiam, ſeu eric Curvæ 
A WW — oh 
Si corpus in quavis harum Curvarum deſcendendo, ad Ap- 
ſidem imam peryenerit ; Hinc — aſcendet in — 
= | 


laris in Tangentem PC 


| "> G * © - z = 
4 = 7 = 
* * - G —— 0 
5 - 


* 


— 
1 
* 
= 


1 , Sg. ; p RCTS 
a 7 4 * 5 „ 1 : ; 3 Y 
75 =” 1 * 8 % 5 5 f : = 
e 
1 — * 1 — » 8 
& aliam Curyan priori ſimilem, ſeu. potius ejuſdem Cry ſi- 
> m | =» pr - 4 4 m., e | 2 | | * a , * 


milem pottionem, aſcendendo deſeribs . 
Curvæ he poſſunt pluribus revolutionibus circa centrum 
torqueri, priuſquam ad Aſymptoton conyergere incipiant, & 
motus angularis rectæ C I exit zqualis totidem rectis quot nu- 
merus » conſtat Unitatibus. v. g. fi a fit 100, perficientur vi- 


ꝑinti * integræ revolutiones priuſquam diſtantia à centre 


em © 


evadat in 


> 4 - Pc. „ — 89 — _ 
. * 0 — 2 » of . 


* > 5 
- 
* 
— 0 
F 4 . 


Aucto numero , eadem manente 4, minuitur c: eſt 


_ 


2 
"I 


c & 5 = , unde ſiet „ IN = . Et pro- 

inde fiet 4 : l: #* : © — I ;adeoque ſi Þ ad æqualitatem 
accedat ipſius 4, perveniet quoque n I ad rationem æqualita - 
tis cum , & proinde augebitur » & in gadem ratione mine 
tur c. Ponatur itaque eſſe / fere æquale ipſi a:; adeo ut cum 
differentia fit infinite. par va, fiat » numerus infinite magnus, && 
radius circuli.c fiet infinite parvus, ſeu circulus in ſuum.centrum 
contraberur. At fic-evaneſcente c, non pariter evaneſcit C7; 
fi angulus YC M fit propemodum rectus: nam in omni cireulo, 
etiam minimo, ſecans anguli recti eſt quantitas inſinita. Curva 
itaque hæc, ob » numerum infinitum, inſinitis numero revoluti - 
anibus centrum ambibit, priuſquam ad Aſymptoton convergere 


„ —— — , ⏑ , —_ - _ 


* —_—_ 9 r 
9 2 we = 
I. aki * * = 44 


> „ 
2 2 
PX | * 


incipiet. oe igt Be 
vaneſcente autem 24 —=——= . Et quont 
N Wa 7 Vx" + 47 P 
ha x 


"$7 04 . I | 
* unde capiendo Fluentes fiet y — 55 feu x y =h a= datz 
2 
quantitati. Fig. V. W Bo. 
Hæe Curva eſt Spiralis Hyperbolica, quæ plures habet no- 
tabiles proprierates. Si ducatur radius quilibet C 77 Curvæ oc- 
currens in J, & peripheriæ cireuli in 7, & ex C ad CI excitetur 
| "HEARS - perpen- 


11 


n - atque an I, & rect 
occurrat 


unde 


ſemper æqualis exceſſui quo arcus ſuperat ſuum ſinum: at eum 


, TY, (_I_E a TT” 7 
"if q £29 


= b* = a 4 * quantiras poſitiva, 6 & K N 4 


radium circuli HT = h, invenietur & 1 2 —===== 


1 


- 
- 
L 
* 


_ 


"Ta. 


— 


in 7: erit C7 conftans'reda, zqualis Teil. arcui 
YE; qua proprictate Logarithmicam æmulatur, cum C7 Cut. 
væ Subtangens dici poſſit. Sit enim Radius circuli C E b, ar- 


2 5E, dicatur C7 x & T7 fit 5. 1 erit 


1. pono eſt cr e TX Nx 


+ £ TE? 


Nx: quæ proinde a = . Et quoniam 


eſt IN: NT: a: og hoc eſt a: = — 2X2 CT, erit CT i. 


Si centro C, intervallo quovis C G, Aan circuli arcus 

6 E, hic arcus inter rectam cV& curvam int is exit ſem- 

per zqualis conſtanti rectæ c 7 vel a Nam quoniam eſt YL « 
CFS CFA E, erit YL : FE : CV: CZE. : FL: G 

æquantur FE & G F. 8 ad CG ex C exciterur 

normalis C RVE vel FG vel a, & per R agatur RS rectæ 

allela, crit RS Curvæ A 
=—- 


ſymptotos. Nam eſt recta Ms 
arcui G F, & ptoinde FS diſtantia Curvæ ab R & eſt 


diſtantia er in infinitum,cxceſſus ille minuetur in inſinitum, 
& fiet tandem data quayis recta minor, & proinde R S eric 


Curvæ Aſymptotos. 


Sit jam b major quam 4 ; & amines, ut in priore calu, in- 


ax: . 


SEES 


venietur I N= —— 


at quoniam b ſuperar 4, crit. « 6 


x 
& ponetido 
N i 


| K = 
FX 2 x 5 
tur x , & erit a & —=— —. 


2 


7 2 — 7 Erit quoque x 


; dnt of * 
=—_ bs + ft = 9 2 2 —.— — + 2*: unde 


X A. * 3 


„ T tas lever bare 


— == 


tium arcus r 7, ut mul « cum Fluente ä 


4 
dd Bi. ilk als. 
ercſcar & decent. fiat 14 2 4 & TE = 7 
_ 12 | * 14 p * ' 
Er ror = 55 cen c. 


mn autem he's. 16s 
2 A 5 TFs. 
data ratione. Adevque eric fftor EXT ad = 


per in data ratione. Harum itaque quantitatum flue 
erunt in eadem ratione, cum ſimul incipere po | 
ens autem ſectoris CL T eſt ſector CVT. & fluens quantii 


* 2 
= eſt ſectot Hyperbolæ, quod fic oſtenditur. Fig 


Centro C {emiaxe tranſverſo CY = c deſcribatur Hyper 


æquilatera, & ex duobus punctis vicinis D & F ordine! 
ad axem conjugatum rectæ DB, E ; ducantur item C D, 


Et incrementum feu fluxio trianguli BCD æquale eric B 
BD ſectore Pc F: unde ſector DCF (qui e Fluxio ſe 
CYD) erit B E x B D — incremento trianguli BC 
Et fi B Cdicatur z, ob n eſt BD*= BC. + 
= 2* +: unde BD = yo + „& BENBO SKA + 


Triangulum autem BC D eſt r f E, cujus fluxic 
E * PL + — Subtrahatur hc quantitas 


c 
a * „ & reſtabir leder Hyperbolæ minimus 0 


e I eres 


Ks. AT}. 


Adeogue buen tego CDF eſt nul buen 


e 


. 5 


1 


— — 


804 . Præterea D7 recta rage Hopatolum 
& occurrat Axi conjugato «2 er BC: 
oY EV + ET, haegts: 414 ir wig At- 


8 

que hinc oritur conſtructio quæ RE VE 
Centro C ſemiaxe — CY deſcribarur? bola æqui- - 
latera _ item circulus Ye, Capiatur ſector eircularis C Ye ad 
korem Hyperbolicam © V aa x; r abt ney 


in m rea 7 m, occurrensAxi-conjugato in 7 : producatur C e ad 


k.ur fir c= CT. n Curxa quæſuà. Nem 
talis eſt ea Curva, ut fi Cc #:dicatur x, Perpendicularis A 


in rangentem ehe demilſa ent famper aal 


Quando x eſt inſinita evancſcie h, &perpendicularis ft 2 4. K* 
tunc coincidit C R cum CV Si itaque capiatur in axe conjugato 
CR= a, & ducatur NS ĩpſi C Vparallelageric ac Curvæ Ap. 
totos, 

Si eo uſque augeatur - ut hat quantirash:- . patya, 


h . bas 

tune evaneſcet c*, & quantitas —— fit — . Unde 
4 x * * . & ; ® — -ba — 52 

fi capiantur harum quantitatum guentes, habebimus > N 


— xy, hoc eſt rectangulum ſub arcu circulati & diſtantia dg. 
væ 2 centro crit ſemper data quantitas; atque hac gatione mi- 
grabir curva in ſpiralem Hyperbalicam. Eſt iraque ſpirals Hy- 
perbolica Curva media ſeu quaſi limes, inter eas Cur vas quæ con- 
ſtruumtur pet fectores eirculares & eas quæ conſtruuntu per 
lectores Hyperbolicos. Itaque ſpiralis illa Hyperbolica conci- 


r. 


Proinde e erix ſector C7 V'D fluens quan 


uxio eſt 


titas ab 
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tum, & in cadem ratione augetur numerus a. 
Ad eum jam devenimus caſum ubi velecitas corporis m minor 
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bn 4; & ex duobus punctis infinite vicinis KD ad 
axem ordinentur. duz rectæ B E, D; ducagtur rem C.B, 
CD. Erctit Fluxiofeu' i mcrememum trianguli CB E=trian- 


gulo C D + BE x EF unde triangulum C BD, ſeu ſector 
minimus C P, erit = incremento trianguli SFE BE 


EF. Dicatur CE , & erit BE u =, & EE 
e. Eſt quoque triangulum CB E . 


= &'Y 
2 „ * þ 


cujus Fluxio egg V S 3 600 G lubera- 


hatur quantitas ** — * ſector. minimus CBD= = 
=s * * aha "3 n 


— 


titatis = 2 * Nees G B 7 rangens Hypetbolam A Axi 


tranſyerſo « occurrat in _ ex natura Hyperbolæ fit 0 E: 0 P +: 
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Hinc dedueimus ſe n "Centro C, 
ſemiaxe tranſverſo CY c, — — H la æ quilate- 
ra VB, & circulus Ce G ex centro C. Ad hyperbolam du- 
catur rea CB, & hyperbolz Tangens B Taxi tranſyerſo oc- 
currat in T. _ Capiatur circuli ſector C Ve, qui fit ad ſectorem 
Hyperbolicum CYBur u ad 1, In Ce capiatur C A =C7, & 
erit I punctum in Curva quæſita, cujus perpendiculum è cen- 
tro C adTangentem. in A demiſſum, ſi CA dicatur x, eſt æquale 
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Kaba, ſic invenſetur. 
Cum velocitas qua corpus in (eng . quacungue 


quamvis a, eaſemper exponi poretper> Ex ſi ad Axem 


ordjnencar rectæ quæ ſint reciproce ut cubi diſtantiarum'y: 
centro, ſeu ut vires centripetæ, & hac ratione formetur bigura 


S Jy_—__ 


curvilinea, ejus Area indefinite extenſa ſemper exponi poteſt 
3 Quagraturis conſtat · At Area illa eſt ut quadra- 


tum velocitaris quæ acquiritur ab iafinita 3 cadendo, 
adeoque velocitas hoe caſu acquiſica crit ut —_ Hine ſi velo- 
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citas illa dicatur 1 & veldcitas. qua. corpus in 1 Tackeria 0. 
vetur dicatur v, taleſque alſuthancur. e & b, ut in 


r 
una aliqua a centro diſtantia ſit) 7: : : 7 erit abique 
od PEE er 
in omnibus. diſtantiis 5 2 U r 7 5: . Unde > 
| 4 xy 4 FI » 2 1 | 


5 U ent y =" F. & Curya, has .velacitate. Jeſcripea erit di- 


ralis Nautica; rel Circulus. exiſtente p =x = b. 
4x. - 


Si) ſit major quam v, tunc y major erit — 20 ; erirque- 


Curva autem 


illa, ut. ex prrcedentibus conſtat, = = * 


conſtruetur per ſectorem Maden ut in alas caſu 
oſtenſum fuir, ubi diſtantia corporis à centro per concurſum 
Tangentis Hyperbolæ cum Axe. tranſverſo determinatux.. Si 
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f#* 3% A 


y ſit ming? qua e, in nde weepg ur heiner E ais 
a 82 formabitur per eundem ſectorem 72 

At diſtantia corpors dene — doncürſu Taugen- N 
tis cum Axe comugato: 
Si ſit : F x, erit in eo cafu «=, &Curra evadir 


Spiralis Byperblica, ubi elt 4 


Fa Hine de loco 
quovis projiciatur corpus. ſecundum aca rectam, cum ca 
velocirare quæ fit ad velocitatem ab infinito cadendo acquiſi- 
tam, ut diſtantia corporis a centro ad perpendicularem © cen- 
tro ad Insam digectionis demifſam, movebitur illud corpus 
in Spirali Hyperhotica, Si deniquè ſit v tantò major quam y, 
ut fit etiam 4 major quam h, Curya conſtruetur per Sectores 
Cireulares Arque hac ratione data velocitate ſemper detexmi- 
nari poſſit relatio quantitatum 4 & b, ac proĩnde Curva deſcri- 
betur in qua corpus cum illa yelocitare movebitur: & viciſſim 
data Curva; ſew datis quantitatibus a & b, invenietur veloci- 
tas qua Cuxva illa deſeribitur. 4 
Omnium Curvarum Areæſſi cireulum piss ) quz urgente 
hac vi centripetã -deferibi- poſſunt, ſunt pertecte quadrabites. 


. . 
crit 


Nam * in  ſpirali Logarichmica, * eſt * , 
ny + 4 * 4's 2 Cas 
＋ N = 5 , ponendo Þ - 4a += > vid. 1 II. 
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9 = unde NA == 3 cujus Fluens eſt 
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Q 2 = ax 


fit x5 4 x. 


ſi initium Are non capiatur ab initio. ipſius x, ſeu ubi x el 


verſas Spirales Hyperbolicas hac lege deſcribunt; exunt areæ 
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— Mos, ory n 
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 Hyperbolica evancſi quantita c, & Area Care - 
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Sip fir= VF — 2 eden ek eſe r „ 


eee mem cl / 
=Atez. Fiat x o, & krit A3 ac=0, "ſeu 2=4 - 463... 


unde erit Area Curvæ femper zqualis > 4 n KN. 
Fiat * — *=0 ſeu c x, & Area curvæ fit = ac. Unde 


o, ſed ubi x c eſt maxima, hoc eſt᷑ ſi —— 


(vid. Fig. VII.) erit Axea ſemper æqualis = « VE — 

De + oth quuas .deſcribunt corpora radiis ad bs duds, 
urgente vi. centripeta quæ ſit reciproce ut diſtantiarum pon 
ſequentia adnotavit Collega meus peritiſſimus e 
Profeſſor Hallein. Nempe ſi corpora diverſos circulos vel di- 


fectorum, tam in Circulis quam in. Spiralibus illis omnibus, 
æqualibus remporibus deſcriptz, ſemper zquales: Nam Ne : 
rates corporum in circulis mototum ſecundum hanc legem, de- 
bent eſſe radiis ſeu diſtantiis reciproce proportionales, adeoque 
arcus ſimul percurſi erunt quoque in cadem radiorum reci- 
proca..ratione, unde ſtatim patebit ſectotes ſimul deſcriptoss 
9 uales. 

In omnibus Curvis cum ſit velocitas ad velocitatem 


4. 
2 in eadem 3 in circulo mori ut = x x ad ie 


Fig. u.) ſen ut r ad AN; interea dum corpus inTrajecto- 


K. 


9 
F Lu 7 
&- AM 


*. 45. 
e eee 
ſlantia motum percurret ae x FN; & Area ſeQoris 


FIT 3 
final deep err KN ** r 


dur Aber ſunt in rat ione lata: ſciL ut 6 ad 
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* Rules fu beni the uſual Methods of computing * "= 
and preſent Values, by Compound as well as Simple Intereſt ; and 


7 2. Intereſt el * fo frat, by 
homas THEY, Gent. F. R. C. . 8 


1 Of C ompound meh 


BE en tion whereon the Method of compating” 

by Compound Intereſt is founded ; viz, That all In- 
"TJ tereſt Money, Rents, Cc. are or may be conſtancly receiv'd; 
and pur out again at intereſt, the Moment the ' become due, 
v without any Charge, or Trouble, being impracticable; there 
fore all Computations by this Method (except of fee. Simples 
or other Perpetuities) muſt needs be erroneous. Thus for 
Inſtance; the Amount of a Sum of Money, or Annuity, for 
want of Deductions out of the Profits, for the unavoidabſe 
Trouble, Charge, and Delay in the Management, will be too 
great: and for the ſame reaſon, the preſent value of a Sum 
ot Money payable in any time to come, will be too little; alſo 
the preſent value of an Annuity (being only the Amount of _ 
the difference between the Annuity, and Intereſt of the aid 
preſent value) will be too much. But in long terms of Years, 


as that difference becomes leſs ſo does the © Eros, as the term is 
great: 


2 


"LE 


0 
fee dimples it vaniſhes; the contrary wont” 


greater; and in 
happens in Amounts of ums of Money, and Ade 
All which is propos d to be redfy'd, only by a jſt te. 
duction of the Rate, and Anpuity; ( Which is done = de- 
.duRing fo much per Cent. thereout, às the whole Trouble, and 
Charge of Management is ſuppos d to amount to, and e 
eing the Remainder, by a Diſcaunt equivalent to the ſuppos d 
loſs of time) and then by working with the Rate ſo aa * | 
.forSums of Money, and with the Rate and Annuity reducd BB 
-in the 2 4 for Annuitys, according to the common 
Method of Compound Intereſt; as follows. Put r for the 
rate of Intereſt of 1 /.c for the Charg e and Trouble of the Ma- 
nagement of 1 J. Then is r — cr "the Rate after deducting - 
che faid Charge, (putting 4 ſor 1 —£) ar. And for the 
Diſcount put ? for the time loſt, that is for ſuch part of the 
Period of time in which the Payments are made (whether 
Yearly, 1 Yearly, Quarterly, or otherwiſe) as is ſuppos d to 
de ſpent in receiving and putting them out again at Inte- 
reſt. Then, aur, being the of 1. for that tune 3 


-ar 
tay, as 1+ 4. „ 


3 | 
—, which: is equal. to he reduc 0 near — for 4 


2 


vii for which put x. But if the utmoſt accuracy be re- * 
uir d, the Bin itſelf muſt be made with regard to the 
like loſs of time, which is done by a Series of Diſcounts W 


thus; e(=x Eg tar :: A ADL . e. 


g + 
aff 2” Pe” 

"Wade ar ——— —— . 745 Gr. = dog 

1dr 
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* #: is = , = the true Rate * Put A , 2 
the time, — the preſent Sum or Value, „ the Amount. 


Then 


Then will x FF 


be exattly - =: : Bur 14 — ei ixſulficien for practice: | 


And for the Amounts and preſent values of henne 2 
Put . Annuity per annum, » 


4 Annuity 2 yearly, quarterly, Or. * 
R =Yearly rate of Intereſt of x I. n 


Rate yearly, quarterly, &. 
2 = Reduc'd rate yearly, : r yearly; q ig; 125 
<> onda Years, - years, quarters, &c. 


Then will 4 = — be = redue'd Annuity taken yearly 


: yearly, quirrecly; bei and by Compound intereſt 


b * 4 —— l — A = 
2 2 W- 


-v — 4 —M, 


＋ 25 * Whence fk x 


"MH Theorems for ſolving all the other Caſes are eaſily deduc d. 
| And if the Rate be requir'd, when tis for a Sum of Money, 
de Solution is obvious: when for the Amount or Value of 


F rhe we 


—— 
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7 = are the Equa- 
tions whence Theorems. for the Rate are uſually deriv d, which 
by this Cotrection betome I Ss x — _ - ESE 8 That 


2 - ftr. 
the ſame T may be had on both ſides * Equation, put af 


br 7, and twill be 1 t= bl — chen, by 
de Rate aſſum d as near the truth as may be, find the value 
1 I 


of 4 ( = + tr = and i in any Theorem for the 


Nate, 


o T * = 
— - A £ 
- . - - _ 
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— n 2 1 all an 2 * 
. 2 . _ —_— 
0 = # . 1 _ 
= 6 Fa oF 4 1789 -« „ 
* * 22 * 4 * _ , > , N ® 
- 2 A 
: 8. ber : # 4 
= 1 = 
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Nate, ppating n. for m, and pu for y. che reſut will be che 
Rate reduged hearly © and by repeated Opęrations correRting 
x and thereby s, the true ł, and thence & the whole Rate, ma 
; be found. nr gg 27 WIE 1 SN 2 
he only difficulty chat remains,” is the right aſſuming the 
Quantities . and t, the impoſſibiliry of doing which wich 
perfect Exactneſs, I ſuppoſe to be the reaſon hy neither this 
vor any Method of Correction to the like" purpoſe, has v 
theen taken notice of by the Writers on this Subject; and what 
may therefore be very likely to be objected to this. Bur the 
ſame Ohjection l take to be of equal force againſt the Eſtimatesʒ 
of any other Uncertainties whatſoever, as Eſtates for Lives, 
Anne. oO 


4 Quantity c, which is put for the Trou- 
ble and Charge of Management, viz. of collecting and pla- 
cing out the Money on good Security, together with all 
Contingencies attending the ſame, as travelling Charges, Ex- 
pences, Attorney's Bills, cc. of all which, the principal Arti- 
cle is the Charge of Collection or Receivers Fees, which is 
commonly a fix d Rate, cuſtomarily allow d in the Place, ot 
upon the Eſtate it ſelf out of which the Purchaſe is made, if 
it be a Rent; and for Intereſt Money, or any ether Annuity, 
the like Eſtimate is to be made, whether the Proprietor acts 
for himſelf, or by another. Then for the Charge of placing 
out the Mony at Intereſt when receiv'd ; though this be for 
the moſt part defray'd by the Borrower, yet becauſe it high 
ly. concerns the Lender to ſee it be ſecurely done, there are 
uſual Allow made to Agents and Scriveners, to encourage 
their Care and Fidelity therein; beſides the Time, Expence 
and Trouble of the Proprietor himſelf, in finiſhing Contracts, 
inſpecting Securities &c. and whatever is fav'd in this Arti- 
cle, we muſt ſuppoſe to be fully made-up by an Equivalent 
Degree of Riſque in the Security. SLE > HE 
In the next place, for the loſs of time; though tis alſo im- 
poſſible for this to be exactly aſcertain d, nor perhaps ſo 
near y as the former, ſince it depends very much on the Dili- 


gence of the Manager: et if the uſual times of 2 
| : 


LR 53 as 


3 , 


ofzh 


uſually paid in ſmall Ang when 


nee ee 


7 7 


Ss ny.) 
epartjcularReator Annuity robe purchaſcd, wichamoderare 
djlicence:in dhe Manager, e eee 

” cis d. by Men of B ſineſs in this Caſe towards one another 
,oblery'd, a reaſonable Eſtimate may be alſo made of the loſs 
of time; In which tis to be noted, that Intereſt Money being 
. e e prog nnn ro be 
made up of iexeral ſuch Fayments, is intended to be put out 
at 3 the whole muſt li dead ul the laſt Paten be 
made; alſo that the Principal lies dead ſometimes as well as 


degres q 


. 


the Intereſt; and, that on the qther hand, to Taye time, Bor- 
rowers. may be found our, and tr 


rs. may be und out, and treat + with during the time of 
Collection; but this Advantage is in a great Meaſure loſt by 
the difficulty of . time or Asantim of a Loan, till the 


whole be paid in. Note alſo, that if the Charge of Collecti- 


-0 


ticular Eſtate or Place, be found to differ from that of the In- 
tereſt of the Purchaſe Mony, and ſo much exactneſs be requi- 
red, as that the Computation be made with regard to ſuch 
difference: It muſt be done, eicher by aſſuming a proper 
Medium for both, or more accurately thus: For the reduc d 
Rare of the fung 27 8 355 Then: 1 4222 

a Intereſt-Mony 5 Put 2 x & ne CU, 


and Con FE I ths e = mM, 
* WW #4 4 F Hot ET bs iS ont. THY nd ee 3s 
To give a Specimen of this Method in Numbers, firſt the 
Quantities c and t are to be aſſum d, which are not here to he 
accomodated to any particular Place or Eſtate, but to be ta- 
ken in general: And firſt for c the Charge of Management 5 
the uſual Rates of Collectors Fees in theſe Kingdoms, as I am 
inform'd, are 6d. 12d. and 184. per Pound, but the moſt uſual 
124. which is 5 per C:xt. However to be withinc ompals, 1 
ſhall take 4 per Cent, for the Medium, including what further 
R trou- 
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froubte _ "may attend the R. Me, 
beſides Receivers Fees; and 2 per Cent. for! e 
before mention d, in placing it out at Incereft, bock which, f 


make 6 per Cent. ſo that c is , 06, and #(=1 -H =o, 93. 
Next for t the Loſs of Time; fince few Annuities are paid 
yearly, and a Diſcount deinggiven the Loſs of Time, W 
are to loſe no more chuh is diſcounted fbr; chere ſote l res 
Half yearly Payments for the Examples, being the moſt uſual, 


which wich little Alt 2 Tue for quarterly; and con. 
ring cee 


triftances to che 
ook ypon'two Months the leuft. feven'or eie 


Motta Word kbar can well be ſuppos d to be ſpemt, one 
Time wich u i Ih 8 and putting out che Mony, 
upon a moderate Mana 5 8 which the 


Medium 
baff, which being! of a Nef, pives. 
$2=/72 und if be v. the yearly Raves of 4.3, 6, 8 and 


10 per Cent. Areas ſor Half-yearly Rates redue'd of x L 
0018539, 0.023093, 6.0276 16, 0.936569 and d 0.0454 « each 


r But if rhe” +4; — 7 7 Ke de, wil be; 001854219, 


602309998 55. 0. . 9.036 596289 and 0.045452 35, 
each T. (ſo that each Nate — chis Eſtimate about ; Patt.) 


Whence the following Amounts, and preſent. values of 1 J. 
per Aunum computed Half - yearly, are 5 d, and compared. 
with thoſe of the uſtal- [hor corhputed l * b 
wich the common Tables. 1 


e ; 
A mounts of 11. per A © ee ITY per A : 
2 at per Cent. by bree, 41 6 per Cent. 3 g Differences | 


1 Com. Ing. i Co, Ins, cor. l Tong. Int. Co. bit. con 


— . 9 
A 235325 5.131044 „39455 8435 5 2213 141571 
10, 12,7789 11457546] „9994 13518979 12,0785 1 922 
20% 32455 F 955906 | 2999  36,79559\ 32,9195 3.87505 
5 72546 7.7133 19,9599 ' 63,83976| 1,1843 
cle 22.3870 2 geg 1139,$0733] 23.9464 


| 353-0032 
| 971,23 


8. 422,01429\ 111.11399 
7275 a0 1 5999/1288, 2484 438,355 


Me 


261 8 905, 926) hi 50 5 638, 36 3864, 9753 1773,3927 
| de fame at Nr J Hie fame at 1oper _ 
880005 es © 46987 | „esto 5.59 0 % „sn 
1486560 13,19 13356 15 8 14, 32680 1.61063 
45,161 225452250 5102437] 225 49417930] $,09570 
11 95,1623 17,3608 - 16 . — 133,96428 30,2974 
25905652 Ro googel 1 2513 442227 340,21 192437357 
0 13 5317 $3] 920 25 3834,81 5 206255716) 9273 88 
80 588 55 of 20474,0027'T2255,334 679 
1 2 2295 


12 S142 — * 


4. 


539 —— 


n = 3 
Pref. Values of 1 1. 4a > 5 -4 


| Anat perCenteby | Difference 


Pre / Paier of 1 Z —_ 
|} An. at 6 per Cent. by | Dam... 


Comp. Int. 18. brt. cor. 

| 4121236 | 3, 55778 | 

7,3609 7.00322 

9871225 | 9,30843 

11,4692 11,06373 | » 
3 


11 


Comp. Inf Oo. Erler... 
1.4.3248 | 4.08343 | 


772174 J 733314 
10,37966 [991924 
12,6221 [1197753 


I 5431245 ws — | 13.76 I 3,41805 
1 7,15909- 16,820 15,0 14, 18309 
\ 18,2593 1 £7,96190 | 17.761 & 1877275 
19,2426 19,18247 . 929953 |. 
19,84791 [19,792 31 7 10 
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Note, That this Correction is alſo 3 to tis Valuati- 


ons of Eſtates for Lives, in which the firſt Step being to find 
an Equivalent in Years of Continuance, brings them to the 


Caſe of Eſtates for Years. 
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mM Il. Of Simple · Intereſt. 
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The abſurdity of the Suppoſition, on which the uſual 
Me thod of computing preſent Values: by Simple-Intereſt, is 
founded, viz. That the Rent or Annuity is conſtantly recei- 
ved, and put out again at Intereſt, as it becomes due; but that 
the Intereſt of the Purchaſe Mony lies dead during the whole 
Term, is ſo apparent, and the Errors ariſing from it ſo groſs, 
that the Writers who have laid down this Method, have at the 
ſame time caution'd againſt the Uſe of it for any more than 6 
or 7 Years, the Error for that time being not conſiderable 

The ſame Suppofition does alſo occaſton the miſcomputa- 
tion of Amounts, orrather the miſapplication of them to their 
proper Caſes. Wherefore, fince the Simple Intereſt of Mony 
is of equal Value pro rata, and of the ſame regard with Rents 
or Annuitys, being each the Original Profits iſſuing alike from 
"4 principal Stock, Eſtate or Value, and equally improveable; 
This general Rule may ſerve for a juſt Correction of this 
Method, viz. That ſuppoſing in any Caſe an Intereſt ought 
to be, or not to be allowed to either of thoſe Proſits, the ſame iſ 

be done in the like Caſe to the other. Thus, in the Caſe of 

| Debts, or Amounts of Sums of Mony, Rents, or Annuitys for 
the time paſt, its uſual in praQtiſe to allow no Intereſt to ci- 
ther: For though the Law, to curb the exorbitant Avarice of 
Uſurers, and for other Reaſons, does more expreſly difallow Inte- 
reſt upon Intereſt for aDebt; our Courts both of Law and Equity, 
as Lam inform d, will be as far from allowing the Charge of In- 
tereſt againſt a Tenant for Rent in Arrear ; except on a nomin: 
pænæ (which is now become almoſt obſolete ) ſo that in this Caſe 
(putting «-and r forthe-Annuity and Rate yearly, Half. yearly, 
or otherwiſe) as pr n Tp:is the Amount of a Sum of Mony, ſo 
is 4» the Amount of an Annuity or Rent in Arrear, and not 
= 7-+1 x as Arithmeticians commonly make it. But in 

the Computation of preſent Values,or Amounts for the timeto 

come, 
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come, the ſame being made on the Expectation of a conſtant 
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rr , Ceo ene 


* bfr p, and 


regular Income of the Profits, without any extraordinary In- 
terruption, an Intereſt ought to be allow d to both, eſpecially 
in preſent Values, which are found by ſetting the Amounts 
of both againſt each other: ſo that in theſe Caſes, putting. æ — 
»— 1, if r 41 x 43, be made the Amount of a Rent or An- 


nuity; then X INIT, will be the proper Amount 
of a Sum of Money, and not prn+p: and conſequently | 
8 p will be the preſent Value of a Rent or 
Annuity, the ſubſequent lntereſt being remitted on both ſides 
in lieu of the Loſs of Time and Charge of Management; 
which ſuch as are apt to depreciate long Futurities, may think 
the propereſt Method of approaching the true Value; but I 
rather look upon the former Method of Compound Intereſt : 
corrected as more exact, as well as more general, the Intereſt 
remitted in this, being in ſhort Terms leſs, and in long Terms 
more than an Equivalent for the Trouble, Charge and Delay 

in the Ma But it is however the moſt exact of any 


nagement. moſt exact of 
of the Methods, that have yet been deduc d from Simple · In- 


tereſt. The reduc d Rate may alſo in ſome Caſes be properly 


made uſe of for Amounts; but nor for preſent Values, except 
for ſhort Terms; and then, ſince : 4 :: XK + 1x0»: 


Yr 


2 Oe 3 * | 
er + 4X43 —, *twill be =xC+—1 nil. 
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Examp is bf this Method compat'd with thoſe of "REY 
* Wi ſtand as Kelch 1 i which alt: is-compured 10 * 
. carly, oxecytr} the h if Eplomit.of Le Compound inrergſt.. " 


Amounts of I . at 5 per Cent. Fern r 6 fereral Ways: 


5 21g 2: 24 111% T 1 FD 12 ; 82181 
| . noe Bonds Si . Inter: E e. Tt. cor. — — 


1435655. 
1,7892 
249300 69315 

32783 43298. 
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343394 The 


4 + * | * 9 
= [SE | ani 3s 

: | I $,43750.. 1 mn 96,29634. Track 

deu: 9h & per Cent ar. — 1 


1,310 as 4,1328 1.33822 
c 148848 $37247T 1,7984 
= 2,7068 297463. 
8983882 | 


2632086 - 23; | 10 
1312354 78,29 [105.7959 a 
| 172510 1532, 55 339,348 


24, #6 


COT 19 per Cent. iy han We. . : 


N — 
7 27 


1,5 1,6125 1254748 + 1355970 | 1,61051 , 
2, 24759 | 2,39157 | 2443265 | 2593714 
27 4.4.95 248585 3.91793 6,7270 
2, 8,4250 38381 [ 14,3943 17,4940 
2, 12, % 11,1644 35,2190 37855 
25 24,850 f21, 20493 20,2571) (304.48 165 
25 49,8000 34,5584 124.3333 2048,40 
25 „7500 151, 20222 72.58,5398 13780 — 


Tears 


Cent. by 
Sim. In. cor. Co. %. Int. cor. I; 


Comp. Int. 
4:23349 | © 397552 


114 1.712 
527 77277 
_ 9639347]. 
—_— 3501 
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C. Int. * Comp. Int. 


? | Pref 7e, of 1 per Amar 155 | Fre Values of VI yer Ke. oe = 
1 .. K | 
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14545497 * 12454 4 2,875 13. 
197990 5 12159991 17747 1478309 
16, 96882 8 7 14,6944] 15,57456 | 15,761 
{1 18,0986] 1194787 x6;29953 f x6; 
18,9523 31 3 138885 992.19 15 1659719 J 6,1 
—.—— 858 113825 61 16,66 4006: 


The Theorems to che preced preceding Columns of of 3 (of 
pick th fo the Arad aud 45 125 — —_ ein the Re- 
ſult, by c and t in the cd Rares Pleaſure) 
may | e to anſwer all the limple Caſes of — that oc 
cur in Buſineſs: To inſtance in ſome, 

1. The firſt Column contains the Amounts of ſuch Debes, 
or Sums of Mony as carty a ſimple Incereſt till the Principal 
be paid. 

2: The ſecond Column anſivers hs: common Caſe of Debts 
due by Bond, that by Law are allow'd not to exceed the Pe- 
nalty, which is generally double the principal Beh. 

3. The third Column ras Caſe of a Sequrity or joyne 
Obligor, that has duly and conſtantly paid thelatereſt, and 
at laſt the principal Sum of a Debt, from which he has a 
Counter-Bond from the principal Debtor to ſave him harm» - 
Gl againſt whom he may make his Charge, ſrom 8 

olumnn. 

4 In cake the Patties ſhall agree char ghe Debe ſhall lie for 
any time certain, or uncertain; and for the much greater eaſe, 
advantage and ſatisſaction of both of them, — to. be 
calbd for, till the Principal it ſelf is paid; but to carry inte- 
reſt as ir becomes due, the Lender allowing for the time and 
charge he muſt have been at, in receiving and putting out his 
Intereſt, the fourth Column will fit this Caſe, or elſe the ſiſth 


as: - 


 — 


— 


122) | 
a greater or leſs degree of Lenity is agreed upon in fayour - 
„„ ere ONT 
F. The fifth Column is alſo proper in the following Caſe, 
wiz if it be demanded, what Eſtate in reverſion, aſter a certain 
number of Vears, any Sum in Hand will Putehaſe; the firſt 
ſtep being to find the Amount of that Sum to the time the Re- 

- yerfion'commences, its had in this Column. 
6. "The laſt Column gives the Amount of a Sum of Mo- 
ney, according to the common Method of Compound Intereſt, 
but being computed with that extraordinary rigor as has been 
ſaid, -(excepr ſome ſmall allowance for the loſs of time, by 
being done Yearly) tis hardly ſuitable ro any CaſGG. 
Other Caſes might be enumerated, to which the foregoing 
Theorems might be equitably apply d; beſides ſuch extraor- 
dinary ones, Whetein it may appear to Afbitratots, or a 
Court of Equity, that either Partie deſerves Favour, either 
by way of Compenſation for Injuries ſuffer'd from the other, 
by means of any fraudulent or oppreſſive Practices, or other- 
wile, | for which no other redreſs is provided. = 
TEA bs! 4 IT ITE DES 3-16 2 2 - Www 


II. Of Intereſt Accounts. 


. Fhe Inequality of the nſual Method of ſtating Intereſt 
Accounts, as practis d in our Courts of Equity, will beſt 
appear by an Example, for which I ſhall take the common ge- 
neral Cafe of an Intereſt Account to be ſtated on a Mortgage, 

viz. ſuppoſe 1000 l. to be let out at 6 per Cent. on a Mortgage 
1 of 120 f. per annum, payable Half Yearly, and the Mortgagee 
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N after five Years end, ro have Poſſeſſion till the Arrear of In- 
1 | tereſt, accruing Intereſt and Principal be diſcharged : Quære, 
e How long that will be? ſuppoſing alſo, for the ſake of bre- 

ny vny in the Account, the Payments to be equally, and punctu- 


ally made as they become due. By the Chancery Method, the 
Rent is firſt apply d to diſcharge the Arrear of Intereſt ; and 
then the remainder of every Half-Year's Rent, after deducting 
the ſame Half-Years Intereſt, is apply'd towards the — 
0 


5 _ 


* 


* * f | * * | 
E 0 | 
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of the Prineipal,. and thereby the Principal and Intereſt conti- 
nually leſſens, till the hel te paid off. Now hy this means the 
Mortgagee, after the Atrear 15 diſcharged, pays Comp. Intereſt, 
with the utmoſt rigour, for ſo much per annum of the Rent, as 
exceeds the Intexeſt of the whole Principal Mony, and receives 
but Simple Intereſt for his Debt; Which, however ſtrange it 
may ſeem, is eaſily prov d, by applying the proper Theorems 
of Simple and Compound Intereſt to this Caſe, in which the 
Annuity, Principal Money, Rate and Arrear of Intereſt are 
given, and the time requir'd ; the reſult being the ſame with 
that of the Chancery Method, except a very {mall difference 
only when any part of the time is expreſs d by a Fraction: viz. 
putting L for Logarithm, a =4a —pr=30, = IAT = 13, 
:=time of contracting the Arrear = 10 FHalf- years, 3= 
any number of © Years ſpent in diſcharging the whole or any 
part, N= number of Years required ; the Equation for the 
Arreat will be pH HT pr a; and for the Principal and ac- 
| _ _—_— | 

crucing Intereſt n pr 1 x . Whence 


pre LL. 


8 2 Ls 


1 Az; Years the time of diſcharging the Arrear, and 
7 Uk | er NE 
L4 - LE . 


11,7249 years, S the time in which the Prin- 
4 E 
cipal and accrucing Intereſt is diſcharged; during which its evi- 
dent, the Mortgagee pays full Compound Intereſt for 60 l. 
fer annum of the Rent. For the Correction of which inequa- 
lity, in the firſt Place, to the end that neither Branch may ex- 
ceed, or be depriv d of its due Profits; This general Rule is 
propos d as neceſſary to be always obſerv d, viz. That A- 
mounts of the Produce on each ſide be ſtated ſeparately, and 
ſet againſt each other in the Account, in order to a Ballance/ 
And in the common Caſes . Mortgages, Government, and 
Stock- 
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fime manner, and with he ” Mkerouble. ak ge, * as In- 

reteſt Money does; I prefume this Rule will alk be cafily ad- 

rhicced; r. That the (line by 4 K Advantage 788 2 impa uh 

"Ie alloy wd oh both fides ſides; for W the Nane of Simple fn. 

= cereſt, as, correted n the Nez oing Head, keins truly 
adapted; Nen the Original Profits on each ſide are fup-” 

pos g to deem d. eicher as latezeſt, or elſe as Principal Mo- 

ny ; and fade rhe Amounts borh of an Annuity and Sum of 

Motiy, for the time paſt, as there ſtared, on the firſt of theſe” 

Suppofitions (1 Being there o) are likewiſe youch'd. by eur 

Lane, and the practice of our Courts, to be good when ſepa 

ratcly d; Fr Sink ie its very evident, that the Account dught 
to del ſtated by keting kl thoſe AmourcS againſt each other thus, 


A 8 1 ＋ 7 2 
pro prot p=an, (whenee - — * N, 21,6666 


Years) and chat chis Method is mall proper for general Uſe,. 
in the Caſes mention d: Unleſs it mould d de thought. fir, in 


confideration, of the-various: Ways | 
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the Principal, 
aud e lacereſt; 4 908 e profits Wirk alt 
Attears and other Charges rut on at Simple Intereſt on each 
ſide,, till che end of the” Term: vic. putting x = , 2 


13 Apr, Ar Ke, =597r T 
Xpro= Arreax of Intereſt ; by the firſt of theſe will be, for 


the Arrear, ks + N =3 a2 1 + . and for the Princi- 


pal and; accruing” Intereſt, r FIN a; Whence 
VS ea 


NP Eee r 

By the od {will be, Ar be whole, = n 1 

fen, hence LE 84 =; * — 
BENE 4 | 


8.1648 Years. The Ender will have ts fedye for ric fiſt of. 
theſe two Ways, that as the Rent is not iddred by any 


ſo for — ought his Principal Mony to have he Ad- 
vantage of the Arrears being firſt Jiharged, whichalloagrees | 


with the Chancery Method in this particular. 
Laſtly, another way of ſtating this Fceount,. may be taken 
— Notion of Simple. Interiſt, whereby the Arineity on- - 


ly is charged as Principal Mony: and then twill be, 107 the 
Arear, pri prom "T's, and forthe Prve N gecruing 


rerelt, T x6 FL 5 * t. Whence © — 2— = 


A. + N =þ == 17.3072 Years ; unten 


24 
Method, only that 

— 0 Ixrereſt 1 . ple this: . 

as it ſtill retains part of the lame, inequality, tot # "Tha 
vantage of the Borrower,” it it ſeems only fie to he ferred M 
ſuch Caſes whetem rhe Borrower — be rhivup 
fayour, as when the Debt is paid out of the Prof $ off We 
ariſing by extraordinary Rifque or Induſtry: ' But ſmec 
Nule of diſtinction is hardly poſſible to be redue tt pack 
practice, the uſe of this Theorem ſeems reſtrain To, 10 
Caſes only, wherein the Parties themſefves, ot x Court of. a 
Equity ſhall think it reaſonabl me. 
| For a further ifluſtration of theſe Rules the following 
Specimen is added, which ſhews-ar fight, how the Refules 
the leyeral Methods differ, as the Rent, Arrear, or Race of 
Intereſt, is greater or leſs, and conſequently of how much more” 
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er leſs ooncerm it is to he Parties, as well as to the due A dm 
niſtration of Juſtice, td haus regard therettoo. 
The time requit d —— | — — — Yeara{compaied Halfyearly) 
To diſcharge a Mort. of 0004 by a Rent oft 20 1. per annum. 90 I. per annum. 
At the Rate of Int. per annum of 5 per C. | 6 per C5 per C. 6 
No Arrear of Intercft, - ” | — — 
By the Chancery Method - 10,9141|t1,7249j16,4205[18,5835 


2 — — — 12,300 7,33 h, 7400] 
Tr 9 Fas oe 
425 Years Arrcar of Intercft. i : |. . es ” 
2 ES 


© By the Chancery Method = — 4.483 
Zy the fame farning the Comp Int. into Sim. Ir 4, 8293 

By Simp. Int. cor. FPrinc. and Y contin at Int. 5,3191Þ8, 164824, 714832, 70d | 

he Original Pro- ptheArrear firſt diſcharg dn 5.489934, 80522 

ts charged as Intereſt 17,8571,21,6666131,2500143,3333] Wl 
TSS. 2. era ; As ES 4 

2 hancery Method | £ 6921,7249128,90204129.58 
By the ſame turning the Comp. Int. into Sim . . * 
By Simp. Int. cor. -j Princ. and q contin⸗ at. Int 20, 3161 25,99 33,6320j48,08 7 
theOriginalPro- >theArrear 2 firſt diſcharg'd[=1,2$899:27, 558736,1932|53,8107] 
fits charged as 9 Intereſt — 1,4 26, 566603, 500053, 3333 
8 15 Years Arrcar of Int. r | 
By the ſame — the Comp. Int. into Sim. nner 36,283 5150, 7400 
By Simp. Int cor. q,Princ. and f contin! at Int26,1 353134,291 J 
theOriginal Pro GeheArrea firſt diſcharg'd|*8,5269' 


- fits charged as  < Intereſt. -mmm—s =— [25,0000 > 31,6666 
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I muſt alfo obſerve for the ſake of ſuch as are unacquainted 
with ſpecious Arithmetic, that though for brevitys ſake, the 
foregoing Theoremsand Examples are laid down, and wrought 
in Algebraic Terms. | 
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rms : Let the ſame Accounts may be ſtated 
after the Chancery. manner it ſelf, according to the ſeveral 

Principles before deliver'd, and with the ſame Reſults, with 
this only caution, that (inſtead of a continual deduction of 
che Rent or Annuity our of the Principal and Intereſt of the 
Debt, which occaſions the Error before mention d) the pre- 
ceding General Rule of ſtating ſeparate Amounts be obſervd, 
which may be done by continually adding the profits toge- 


ther on each ſide, in the ſame manner, as if the Parties were 
to 


— 


make a ſeparate Charge againſt each other, which is the ra- 
ther to be noted, as being the only Courle that can be taken, 
in caſe the Sums or Times of payment ſhould differ, but the 


| reſpective Reſults will notwithſtanding be analogous to the 
above Examples. COTS" | 

All which is ſubmitted to the conſideration of more diſcer- 
ning Jjudgments, cſpecially the Applications. of the Rules to 
0 particular Cafes, for exemplifying the Theorems. But if any 


of thoſe Rules or Theorems ſhoukd be objected againſt, meer- 
ly becauſe they tend to introduce Tome Alterations in the 
preſent practice; I ſhall for anſwer only add, with ſubmiſſion, 
to what is before ſaid, that in former Ages, when our: Laws 
relating to theſe matters had-theirriſe, (the Profits of England 
ariſing chiefly from Husbandry and Tillage, and little from 
Trade,) the Caſh of the Kingdom was dut low, the Rates 
of Intereſt very high to the Advantage of Uſurers, and. thoſe 
ways for the ready Improvement of Money accomodated to al! 
Peoples uſe, not known; (much like to which we are told was 
the State of the Jewiſn Affairs, when they were forbidden to "mY 
take Uſury of any but Strangers.) But latter Ages have pro- 1 
duc d vaſt Alterations in all theſe Reſpects, which having | 
happen d by inſenſible degrees, may be one reaſon: why nei-- 
ther our Legiſlature, nor Courts of Judicature have yet taken © 
ſuch notice thereof, as time and leiſure, with the Tender 


of proper and practical Methods. ef Computation, may here- 
aſter induce them to do. | 
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AST Year har be fo cad N that 
Fonds Year having or the moſt part and the 
Springs generally either very low or quite failing, I had 
the Curioſity to make an Extract (out of my Regiſters of 
the Weather, Cc.) of the Quantity of Rain which fel at Up- 
minſter the laſt 18. Vears,. The Farticulars of which, every 
"Year, may y be ſeen in the following. Table. In one Column 
" of which. 12 Weigbt of the Rain in pounds Troy and Cen- 
teſimals of Pounds, may be ſeen; in the other, the Depth 
of it in Inches and Centeſimals of Inches, ox what Height 
it would have been, had it not been imbibed by the. Barth, 
or Ki by. Exbalagiogs, bat been ſuffered. to have ſtag- 
nated on the Ground. . 8 
Among the Dry 7 ears, 1704 was complained of for one; 
w hich 1 remember the News-P rann reported to have been 
fo conſiderable at Venice, that t 0 were forced to fetch 
their Water in Barks ſive Leagues o as far as the Brenta; ſo 
that publick Prayers were put up ior Rain. Vet we 
may obſerve that ſeveral other Years were driet than that 
with us at Upminſter. - But among them all, none compa- 
rable to the laſt Vear 1714. In which the whole Quantity 
of Rain was no more. than 55 1. 95. Hundredths, er 11 
Inches 19 Hundredths; whereas the leaſt Quantity of any 
f of! the * 18 Years, exceeded 15 Inches in Depth. 
What Effects this Drought bath bad in the Bodies of 
Animals, I leave others to judge. It is well known how 
contagious and fatal 3 Narr hath raged among, re 
only 
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$ oily our own Black Cattle, bur in many other Parts of Es- 
rope. And 1 obſerved the Iich was epidemical among the 
poorer ſoft, at the beginning of the Year; that t * Meaſ:s 
were very common, ſome Parts of the Lear; and t Pleu- 
rifies and Malignant Feavers infeſted a great many, eſpecially 
in the Summer Months. But how far theſe Diff 


empers 
might be owing to the Dry Seaſon, I leave to the * 
ment of our learned Phyſicians. © 
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II. Solatio Generalis Problematis XV. propofiti à D. de Moivre, in 
tractata de Menſura Sortis inſerto Adis Philoſophicis Anglica- 
vis No. 329. pro numero quocungue Collaſorum: per D. Nicolaum 


UM Methodus ſynthetica, qui uſus eſt D. de Moivre 
. ad inveniendam cujuſque Colluſoris ſortem, in uſum 
veiti nequeat tunc 2 plures quam tres ſunt colluſores, ob 
vix perſpiciendam legem progreſſionis ſerierum quæ ſe offe- 
runt; oſtendam hic quo modo Analyſis in ejuſmodi Proble- 
matibus, ubi depoſitum continuo augetur, adhiberi queat: 
cumque in finem demonſtrationem dabo analyticam trium 
Theorematum, quz inveni, & quidem diu ante viſum 
D. Moyurei libellum de Menſura Sortis, occaſione triplicis 
quzſtionis mihi ab amico circa ludum hunc, quem Galli vocant 
le Jeu de Is Poule, propoſitæ, pro inveniendis ſeil. probabilitate 
vincendi, lucro item vel damno cujuſque Colluſoris, & dura- 
tione certaminis©@ l ge 


 THEOREMAn. 


Si Colluſores aliquot 4, B, C, D, E, &c. quorum numerus 
eſt »+ x & dexteritates ſunt æquales, deponant ſinguli 1, 
& iſtis conditionibus certent. 15. Ut illorum duo 4 & B ludum 
incipiant. 25. Ut victus locum ſuum tertio C cedat, ita ut ille 
tertius C jam cum victore contendat, quique ex hoc certami- 
ne victor evaſerit cum quarto D ludat, & ita deinceps. 30. Ut 
ille depoſitum totum obtineat, qui omnes colluſotes ſucceſſive 
vicerit. Dico probabilitates vincendi duorum quorumlibet col - 
luſorum ſeſe immediate in ordine ludendi ſequentium eſſe in 
ratione 1 + 25 ad 25, adeoque expectationes luſorum A (B), 

C, D, E, & eſſe in progreſſione Geometrica. 5 
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Demonſtratio. © 


Ponantur expectationes vincendi ipſius A vel B= 4, ipſius 
Sec, ipſius B= d, ipſius Ee, &c. Porro cum acciderz 


poſſit, ut colluſor aliquis prima vice in ludum Intrans inveui- 


at adverſarium qui vel nondum, vel ſemel, vel bis, vel ter, 


_ Ec. jam ſucceſſive victor extitit, vocetur expectatio luſoris 


illius primo caſu = , ſecundo , tertio =x, quarto — s, 
quinto t, &c. Item cum colluſor aliquis vinci poſſit ab 
adverſario qui antea jam vel nullum, vel unum, vel duos, vel 
tres, &c. ance ſucceſſive vicit, ita ut exiens è lude relin= 
quat adverfarium qui vel ſemel, vel bis, vel ter, vel quater 


Kc. victor extitit, vocetur expectatio ſeu probabilitas vincendi 


eus qui exit è᷑ ludo primo caſu — h, ſecundo =#, tertio —/, 
quarto — , & c. Hiſce omnibus poſitis habebuntur ſequen- 
tes novem ſeries æquationum ſignatæ N*. 1. Ne. 2. No. 3, &c. 
uſque ad N. 9. Tab. I. Ratio eas inveniendi breviter hæc eſt. 
. 7 "RT 
Inter æquationes N. 15. reperitur ex. gr. f = = ＋ 8 + x 


Nam colluſor F certabit vel cum colluſore A, vel B, 


vel C, vel D, vel E: ut primum vel ſecundum contingat, 
oportet ut vel A vel B quater ſucceſſive victor exiſtat, cujus even- 


BU . . 
25 ſeu - Ut tertium contingat opor- 


tus probabilitas eſt 


ret ut C ter victor exiſtat, cujus eventus probabilitas eſt eti- 
- 


am 7 Ut quartum contingat oportet ut D bis ſucceſſive vin 
cat, quod probabilitatem habet 1 Ur quintum contingat, 
I 
eportet ut E ſemel vincat, cujus eventus probabilitas eſt = . 
ergo 


- 5 2 Tam, © . l v 
| 2 | _ - ig * 4 | 1 9 1 9 , "WM 
ergo luſoris F probabilitas viticendi eſt = FT ＋ v 


. | 4 =” 1 „ 
+ -. Sic inter æquationes No. 2. eſt, ex. gr. x = = * 


1 i 83 * 3 x 1 
qui certat cum ad verſario qui jam bis ſucceſſive victor extitit, 
vincere poteſt vel omnes colluſores, vel aliquos, vel nullum- 
Prioris eventus probabilitas eſt 2 ſecundi 7 + F += 


1 

1 | 
5 » . 2 & tertii 5 
vincendi evadit certitudo integra ſeu 1; fi ſecundus, exit è lu- 
do relinquens colluſorem qui ſemel vicit; fi. tertius, exit & 
tudo relinquens colluſorem qui ter ſucceſſive vicit ; adeoque 


2 ſi primus eventus contingat, probabilitas 


fors ejus totalis eſt „ 32 2 X 54 
| | 2 4 8 wi 


Simili ratiocinio inveniuntur æquationes N“. 3. Collu- 

ſor enim qui victus ab adverſario exit è ludo, relinquens ex.gr. 
colluſorem unius tantum ludi victorem, acquirit ſortem vel 
ipſius C, vel ipſius D, vel ipſius E, vel ipſius F, &c. prout 
ad verſarius à quo victus eſt vincit vel omnes colluſores præter 
unum, vel omnes præter duos, vel omnes præter tres, Ec. 


1 1 I r 
unde ſequitur quod 5 = — HS = X PI e — 


x f + & c. Mquationes Ne. 4. inveniuntur ſubtrahendo æqua- 
tiones Ne. 2. ab invicem : & æquationes Ne. 5; ſubtrahendo 
æquationes Ne. 3. ab invicem. Æquationes Ne. 6. inveni- 
untur ſubſtituendo in æquationibus Ne, 4. valores inventos 
per æquationes N“. 5. Aquationes No. 7. inveniuntur quz- 
rendo valores ipſarum 2, ), x, s, &. per æquationes Ne. 1. 
Et his valoribus ſubſtitutis in æquationibus N*.4. habebuntur 
æquationes No. 8, quæ comparatæ eum æquationibus Ne. 6; 
2 2 dant 


<. 3 ) 
dant =quationes e. 9. ex quibus 3 me I 83 * 2? 4 
f,, 2 4: On" | _ 


Y 


8 


1 oualuriun. ie 7 

Hine fici's invenjuntur orobabilirares vincendi Gogplorum 
Coltuſorum; quas habent 2 ante ludum inceptum, tum in 
quolibet ſtatu in quem ludum proſequendo pervenire poſſunt. 
Si int, e gr. tres colluſotes 4, B, C, exit #=2, &rþ2*: 2" 2: 
5. 4:: 4c: id eſt, probabilirares vincendi ipſorum 4, B, C, 
antequam A vicerit B, vel B vicerit A, ſe habene ut numeri 


5. 5. J. adeoque ipſee probabillirates lune EX 5 , . omnes e- 


nim ſimul ſumptæ facere debent 1 ſeu certitudinem int 5 
Poſtquam A vicerit B, probabilicates vincendi ipſorum B, C, A. 
erunt 5, y ſeu c, & (quia 4 æqualem habet — ad 


viſtoriam, & ad ſortem jpſius B obrinendam) =_ reſpectire, 


3 
-X Dc, & = 0 
c * 


5 
7 


bee of, quia per = 1. Ng 2 


2 0 
* ut modo ene hæ probabilitates erunt —, —; 


i 
5. de Motvre invenit Coroll. 1. Prop. 1 5. pag. 22 | 


"MX fint quatuor colluſores 4, B, C, D, erit # — „& 1I＋ 27. 


9, 8, me . * colluſorum 1 initio ludi 


ann 


ſive ut 81,81, 7 64, hoc eſt, ipſa a, a, 


81 81 22 
A * 298298 298 255 


— . Poſtquam Avicerit B, pro- 


35 
babilitates ipſorum . D, c, A. erunt h, d. c, —— — eſt au- 
l 
tem per æq. 1. N. 3. þ = 1 4+ * 2 
8 2 
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. mode inventum 
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Poſtquam - A 12 B & 0. — vincendi ipſorum 
| CBD, PO = * > ſeu (quia per * „N. 3. 
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— uf 149 
ER nota ; quod calculi bos confirmerur ex 0. 
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THEORBMA un 


Poſatis quæ prius & inſuper bac conditione, ut wah foe 
per mulctetur ſumma p, quz depoſito au gendo inſerviat; 
quod depoſitum fic gra atim auQum illi ſoli — qui omni 
um ſucceſſive colluſorum victor extiterit; denotatis etiam ut 
antea per literas minuſculas 4, c, d, e, &c. probabilitatibus 
vincendi ipſorum 4 (vel B), C, D, E, &c. reſped ective e per ca(- 
dem vero literas majuſculas 4, C, D, E, gc. ipſorum 4 (vel 


B), C, D, E,. &c. expectationibus, hoc , portionibus depoſiti_ 


quas fingul expectant: Dico, fore n C = — 427 — þ * * 2 — 
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8 
5, t, &c: 
jam vel! 


vicerat; quemadmodum 
ejuſdem expectatio diverſis illis caſibus, depoſito exiſtente . 1 
+p, n+ 1+ 2 p. n+ 1 +3 p, &c. reſpective. His poſitis iiſdem 
quibus antearatiociaiis.invenicntur ſequentes duodecim æqua- 
tionum ſeries 5 r. 7 4 2. No. « x hp 
æquationes Ne. 1. ex. gr. eſt E 2 + EET 1 —— 
Luſor enim E ludet vel cum luſdre A, el laſore B, vel C, vel 
D. Si ludit cum A vel B, expectatio ejus erit V, quia ludit 
eum adverfario qui jam tres. adverſarios vicit, depoſito exi- 
ſtente »+ 1 +3 p. Si ludit cum luſore C, expectatio ejus crit 
Mer, ludit enim cum ad verſatio qui jam duos colluſo- 
res vicit, adeoque 11 depoſitum eſſet » + 1 + 2p cjus ex- 
io eſſet : verum quia ludente E depoſitum eſt —. 
„1 ＋1I＋ 39, ob tres eolluſores victos & ſumma p mulctatos. 
addenda eſt expectationi & portio illa mulctæ unius p, quam 
Infor E ſperare poteſt : eſt autem hæc portio (quia: probabilitas 
ejus vincendi. eſt x )= xp, ejus igitur expectatio totalis tunc 
erit . Sic ſi ludit cum luſore D, expectatio ejus erit 
—=7+2)p : additur ad 7(quz eſſet ejus expectatio depoſi- 
to exiſtente u L + p) partio 25 p, quæ ipſi debetur de duabus. 
mulctis. 


* „ 
F * * 


7 & 2 * ; 
muldis 2 5, quibus depoſitum » + 1:4 $3 p majus eſt quam 
_ #+ 1 +: Simili modo habentut zquationes N*. 2. wr 
. Subſtituendo autem primam æquationem Ne. 2. Tak J. in 
Zquationibus Ne. 4, habentur -Xquationes Ne. 6. Ee ſubſticy- 
endo primam Zquatienem N. 3. 74h. I. in æquationibus Ne. 5. 
habentur æquationes. No. 7. quibus dein in æquationibus No 6. 
ſubſtitutis habentur æquationes No. 8. Aquationes N g. inve- 
niuntur quærendo valores iplarum Z, I, A. E, &c per æ quationes 
N. x. Tab. I. & II. vel Ne 2. 245 Il. & N. 7. Tab. I. Et his valo- 
ribus ſubſtitutis in æquationibus N*. 4. habentur æquationes 
N*. 10. Quæ comparatæ cum æquationibus Ne. 8 (in quibus 
pro ſubſtituatur 4, per 1. æq. Tab. I.) dant æquationes 
No. 11. Et hæ æquationes N“. 1 1. comparatz cum æquationi- 
bus Ne. 9. Tab. IL. dant æquationes N. 12, quæ conſtituunt 
Theorema, quod demonſtrandum erat. . 


| Corollarimm. 
Hinc quoque facile inveniuntur ſingulorum Colluſarum ſor- 
tes ſeu expectationes, ipforumque adeo lucra vel damna. 
Sintex. gr. tres colluſores 4, B, C: erit C T Eee 


4%, n +2" . 
(ob = D e Gb AEK 
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I LE 
expectationes ſimu} ſumptæ, id eft, A + 4.4 æquare danke. 
aut id quod ab initio- depoſlitum fuit, id e, 3, erit 2 4+ 
444 144472 3 
expectationi luſoris 4 vel B: pain de 


FE A+? 3 
oxpectatio luſoris tertii C= 2 2 — ＋— . A quis 
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quemadmodum D. de Moivre invenit. nt 2. Sint Sine colluſo- 
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4 Subtracta autem unitate 1, quam ſinguli ab ini- 


| T3 -” +4700. 


| tio ludi depoſuerunt, remanebit int un 7 pro luſore 


21201 


1 1 1176 kd 
A vel B, p— — 

22201 N | 
quæ ſingula indigitabunt lucrum vel damnum, prout pars 
affixmata præpollet negatz, vel contra. Simili ratione ha- 
bebuntur etiam ſortes quas acquirunt in quolibet ſtatu in quem 
ludum Nee ve pervenire poſſunt. 
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poſitis quæ prius, ſi adſint ſpectatores 2. R, S, 7. C, &c. 
quorum numerus fit unitate minor quam numerus colluſo- 

rum, quorumque prior Q affirmet cerramen finitum iri 

» +þ.ludos peractos, R poſt. »+ p — 1, & poſt n +p -—2, 
7 peſt n+ —3, U poſt a +p— 4, &. preciſe, non inte; 
ſintque 4. 7, 5, t, u, &c. ſortes ipſorum . N, S, T. U, &c. Di- 
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Demonſtratio. : $1 


Vocetur A colluſor ille, qui- poſt a p ludos vincere ſup». 
ponitur : hic intrare debet in ludum paſt p.ludos peractos, & 
tum ludet contra adverſarium, qui jam vel unum vel duos, 
vel. tres, &c. collufores ſucceſſive vicit. Jam cum, ut primus 
caſus contingat, & ut colluſor 4 omnes ſuos colluſores præter 
unum, id eff, » — 1 colluſores ſucceſſive vincat, æque proba · 
bile fir quam ut adyerſatius ejus vincat » — 1 colluſores, id 
eſt, (quia jam unius colluſoris victor fuit) ut certamen finiat 
poſt »+p — 1 ludos peractos; hujuſque eventus probabilitas 
ſit x: erit probabilitas ut colluſor 4 unum adhuc colluſorem 
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vincat, id eſt, certamen finiat poſt Ey ludos — 7. Sic, ut ſe- 
s 1 4 | | - 2 = WY - . - 


cundus; caſus exiſtat, & ut 4 omnes colluſores przter duos vin- 
cat, æquè probabile eſt quam ut certamen finiatur poſt » +p — 2 
ludos, adeoque ut tunc 4 vincat adhuc duos colluſores, id eff, 
ut certamen finiat poſt » + ludos, probabilitas erit = — s. 
Eodem modo ur, tertio caſu exiſtente, 4 vincat omnes colluſo- 
1 . I 
res, probabilitas eſt — 7 7; urquarto = =, Cc. Quare ut 
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.tores creſcant in continua proportione dupla, numerator au- 
tem cujuſque fractionis ſit ſumma numeratorum tot fractionum 
immediate præcedentium quot funt unitates in 2— 1, dabit 
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Corollarium 3. 


8 75 eben ludus inchoctur i in fy ſuſeipere, ut ſum- 
e qua colluſores contendunt, & mulctas omnes 


pa 1 bi mitio in manus datum fit » +1-+ 2"; + 


Demonſtrationem duorum præcedentium corollariorum c cu- 
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HL Solutio generalis alters precedentis Problematis, ope Combinati- 
onum & Serierum infinitarum, per D. Abt. de Moivre. Reg. 
Soc Sodalem. N | wy 


I B&C colluſores duo ſimul certent, ad deſignandum 
| B victorem eſſe, C victum, ſcribatur BC ; atque vi- 
ciſſim ad deſignandum C victorem eſſe, B victum; ſeriba · 
tur C B: & ſic de cæteris. . cd 
Ponatur 1* B vincere A, certamenque concludi tribus ludis 
BC 85. patet B victorem neceſſario evad ere. 
BD = 


Ponatur 2* B vincere A, certamenque concludi quatuor ludis 
B A 
CB 
CD 
CA 


Sic patet C victorem neceſſario evadere. 


ponatur 3 B vincere A, certamenque concludiquinque ludis 
BA 34 | 


_ 1 B Sic patet D victorem neceſſario evadere, id- 


DA D A\ ue duplici modo. 
DB DC 


* 4* g prima vice vincere A, certamenque concludi ſex 
ludis. . 


2 B 4 


f Sy 
B4 BA BA, | 


_ TY. CE BE 
D C* 8 D* D B\ Sic patet 4 victorem neceſſarĩo eyadere, 
AD Ac 4 ſidque triplici modo. 


AB AB AD 
AC AD AB; 
Ponatur 5* certamen @oncludi ſeptem ludis, ponaturque ſemper 
B = prin wn vice vincere iplum 4. 
4 B4 BA B A\ 


r —_ CNT nin 


= CB CB&* BC BC 
De DC* CD DB DRI Sic patet B vel C neceſla- 
4D Þ 4 AC AR pAxtio victores evadere, B tri- 
BA BD BA C4 CO plici modo, C duplici. 
BC BC. BD CB CB| 
61 6 - 2 
Ponatur 6* certamen concludi octo ludis, 
BA BA BA 34 BA BA BA BA 


— 3 — ——äͤ — — 


F C# BE Bc BC 
DC. DE PE CD CO OB DB DB: 
AD AD DA AC AC 4D AD* 24 
BA 4B BD BA“ 4B c AC CD 
ES Ca CB DE DJ BE BJU BC 
CD CD CA DC DB BD BD B34 
5 C4 CB CD DA DC 34 Bc BD 
Sic _ C victorem evadere triplici, D duplici, E triplici 
modo, Cc. 
Nunc ordine ſcribantur literæ quibus victores deſignantur. 
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(147) 
perſpecta illarum formatione, patebit 17 literam B in ordi- 
ne aliquo ſemper toties reperiri, quoties A in ordine ultimo & 
penultimo reperitur : 2* C in ordine aliquo toties reperiri quo- 
ties B in ordine ultimo & D in penultimo reperiuntur : 3? 
D in ordine aliquo toties reperiri quoties c in ultimo & B. 
in penultimo: 4 4 in ordine aliquo ſemper toties teperiri 
quoties D in ordine ultimo & C in penultimo repetiuntur. 
Sed numerus variationum dato cuilibet ludorum numero 
competens, duplus eſt numeri variationum omnium dato lu- 
dorum numero unitate diminuto competentis: adeoque Pro- 
babilitas quam habet Colluſor B ut vincat dato ludorum nu- 
mero, eſt ſubdupla probabilitatis quam habebat 4 ut vince- 
ret dato ludorum numero minus uno; atque etiam ſubqua- 
drupla probabilitatis quam habebat idem 4, ut vinceret dato 
ludorum numero minus duobus: & ſic de cæteris. 5 
Probabilitas quam habet C, ut yincatdato ludorum numero, 
eſt ſubdupla probabilitatis quam habebat B, ut vinceret dato 
ludorum numero minus uno; atque etiam ſubquadrupla pro 
babilitatis quam habebat O, ut vinceret dato ludorum numero 
minus duobus. | 
Probabilitas quam habet D ut vincat dato ludorum numero, 
eſt ſubdupla probabilitatis quam habebat C, ut vinceret dato 
ludorum numero minus uno; atque etiam ſubquadrupla pro- 
babilitatis quam habebat B, ut vinceret dato ludorum numero 
minus duobus. ; : — 
Probabilitas quam habet A ut vincat dato ludorum nume- 
ro, eſt ſubdupla probabilitatis quam habebat D, ut vinceret 
dato ludorum numero minus uno; atque etiam ſubquadrupla 
probabilitatis quam habebat C ut vinceret dato ludorum nu- 
mero minus duobus. 
Ex jam obſervatis facile eſt componere Tabulam Probabi- 
litatum, quas B, C, D, A habent ut victores evadant dato 
ludorum numero, atque etiam illorum ſortium ſeu expecta- 


tionum. 1 8 
6 1 Tab. 
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Jam vero Series iſtæ ſunt convergentes, adeoque ſingulæ ſum- 
mari poſſunt per vulgarem Arithmeticam ; & obtinebuntur 
vel ſummz accuratz ſi poſſint, vel ſaltem approximarx, ſi non 
liceat, terminos multos adhibere. 
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Invenire RI Pribailitarum ad infiuitam uſque ex them 
44s Collaſores habent ut victores evudant. 7 erg 


Sint Probabilirares omnes jpſius B ad ini nem | 
: BÞB +B" + EB" + BT BY * wers pe 


_ Probabllirates ipſius 6 
C4 C+E"+ COPENÞE? St. = 


probabilitates i ip ſius D 
D' + D*+ D" +& ND. =s 


P Probabilicates ipſius A 
42 TA T SL LED be = x 


Scribantur autem in Scala en, deſcendence, 4 


hunc modum. | 
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ben fru ; 


e prima columna perpend cenlaris = =, Ox Hypotheſ 
Et vero A + 4 '+4 4 bs 7 ni 4-4 ce. S , ex 1 
Ergo 4 2 4 + 3 
Proinde * A” + ri 1 . LAY ec. = 
Ec B + B" ++ A'S» 4 K 4. 6. x 3 
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Sed — 4. De =: : —, ut e Tabols | 


2 "bh 4 


Ergo ſecunda columna perpendicularis= == 192 — X. 


Sed tertia e „ = X. 
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Simili modo ſcribantur 
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Scribantur denique 
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D +D* + b N. = 5 

149 


= 3-4 e x —— 
Valoribus iſtis inventis, ponatur jam S = 
War” > "=o 
149 149 3 
F Iterum fit. 
3Bp +4 B; p+ 
3Epr4c . C"'p Ke. . 
307 +40 5% &c. Dv. 
347744 OR. 2 
35 =: 
: 4 * — - | 
6 * = A" 
7 BY LA” 
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1 tima n perpendicularis= = 4, ex H theſi : 
48 = i: Nam eſt B'= 272 o. __ 


&c. =-x ex Hypotheſi. 
&c. = 4, ut repertum eſt; 


A &c. = x 4 
＋ A“ &c. S X +5 4. 


Eſt 81 54 ＋6 777 
Et 4 43+ 2 4 + 2 4 
Aa 2 


0 Gb N 
Sed 4 Af; © > OR b 
Ergo 8 E C iidicularis = 2 7 x+ a. Y 
34 +44 + SA &= «K 55 
247 ' 84-3 ppt} ae ed oy 
Eſt igitur 5 54 +6 A"S'7 4" +8 4% e +2 4. "IND 
Fr | KATY 5  4'+>4+ 7 4” &c. = © ZK ＋ 4. 
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Erit i gitury t iT 8 
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Etenim prima Columna pependiclats — es = &z ex Hypotheſi 
3 ; 4 59 1 27 
3B 72 2+ 5B" 6 8 
TY 1 + BO hex. 
Eft igitur 4 75 5 B 68“ Þ 7 B Gees = =5þ+ & : 
Sed 4B=rx. 
Ergo 5 B' 46B"+ 7 BG =p ob 
? EB" + < BY + Z BY Ke. = 27 ＋ h * O7Y 2. 5 
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2D'+2z 95 + 2 2 2 D &c. 224 
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Ee : D' + SD +2 DU +2 D Kc. = =; v+; 4 
Ergo tertia Columna perpendicularis = =>v+<4d 
Eſt igitur æa 28 b+ iv+54d, quod erat en 
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Quæ quidem Concluſiones codem modo demonſtrantur ac 


ſuperiores. 
Solutis autem quatuor iſtis zquationibus, elicietur 
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Tuvetire Probabilitates | quas habent B,C,D, 4, ut 
mulctentur, dato ludorum numero. | 


Si Ludi duo tantum fat, erunt hoc — . A. 


BA B 8 
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=> Unde parer B wel neceſſirio mulQari. 


Si Ludi tres fuerint, hoc modo ſe res haber.” 
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ſed poſucramus B viciſſe ipſum A ſemel, * —_—— 
res pacta inirent cum R & S. Priuſquam vero ludus i 
N poterat æqua forte expectare ut vinceret ipſum B; 


adcoque ſumma lucrorum = == —— in duas partes æqua- 
les eſt dividenda, ita ut urriuſque lu lucrum cenſendum fit — 2 
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Ergo fi fit mulcta p ad ſummam quam Pie. deponunt ut 


1937 ad 2700, 4 & B nihil lucrantur, nihil Perdunt. Verum 


bhoe in Caſu C lucratur quam D perdir, 
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Coroll. 1. Spectator R, priuſquam ludus inchoetur, id ſu- 
ſcipere in ſe poterit, ut ſummam 4 de qua Colluſores conten- 
i. * mulctas 2 {t fab initio in manus * 
tur 3. 7 :. 
Coroll. 2. Si a ee Colluſorum [IE in ratione ho 
ſortes Colluſorum eadem ratiocinatione determinabuntur. 


Ce Coroll. 


1 = —_— =_ mg 


fin 
| Gorell 4. Si ſint Series 


ximo & Minori competentes, per B,, C 


9 2 2 o * 
A 29 «< * 2 


wo 


400 


coll. 3. Si Series aliqua ita fit conſtituta, ut continud de- 


ereſcar, „ 4 „„ „L 


rationes datas, ſive eaſde ep. ye 
ſumm hive. Inſuperg Jay + a= gy 

centur per terminos progreſſionis Arithmeticz, ſinguli per 
los, Series nova reſultans accurate ſummabitur. 

-plures 69 
terminus quilibet cujaſque Seriei A præcedentes quoſliber 
aliarum Serierum habeat rãtiones datas, fivecaſdem five di- 


verſas, ita ut Series iſtz collaterales ſe decuſſent data qualibet 


lege conſtanti, Series iſtæ acrurate ſummabugtur. Inſuper 


fi termini omnes harum Satierum multiplicentur ordinatim 
per terminos Progreſſionis Arithmeticæ, finguli per ſingulos, 


2 _novz ex hac multiplicatione reſultantes' etiamnum 
ate — 8 ir di nen Amer 


LAY 9 . = - » * 


7 4 
1 diqis ad Pollen geuerlt. r 


— 


; 3 ORD 36351 


> Sung Callaſores, quattnaqgueme: g. Sex, B, c , E. E 4 
& Probabilitates quas habent ut victores evadant, five ut mul- 


entur, dato Ludorum numero, denotentur reſpective B, C, D, 
E. F & A; & Probabilitates datb Ludprom , 3 his . 


41? D E, 4 


& Probabilitates dato Ludorum numero his itidem E 
ay + & minori competentes, per Bus Cos N. Ei. FJ, 
= e erit femper, 3 


EY 
6+ ip. + | | 
11.9 #14: — 181 32 1 JO 
1 Zo; , 323 > wt 23 02 30614 
2 65 eee rome ee 


E 7 Jak 4: 115. 
D: * 39 „704 ot ni ↄ ri 


Et fat — r W — ad- tet literas minus 
duobus quot 1 Colluſores, omittaturque ſemper liteta 4, 


Nrima nn Ke . 5 ene en n 


n e 
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diverſas, ſeries iſta —— 


akerales, ita relatæ ut 


n ö 
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*BW 7 75 5. 5 U e ee eee I eee e nien 
IN. Aw: rows of feverab ext pdordiniry Meteors or Tigber i in the 
© 3 By Dr. Edmund Halley, Swvilian Profe ofeſſor CI. 
f,. e * Secretary te the Royal Society. - log 


15 of the Air (cen eemeth at pts ent, dete ite 
roi 1 252 yell PEN * the di Lakes enfities there - 
it al 1 icudes, both by Wen and e are ſuffi- 
ciently defined ; for ſuppoſing the ſame Air to 11 5 Wares 
P 8 ˙5 ortional do the Quantity of the fuperic 
irltotnbeat A * Phate elſe@here pf ie that ar 40 Miles high 
che Air is 8 8 than at the Surface of the Earth abou 
times; and that the urmoſt Height of the Atmoſphere, 5 50 


reflocis Light in the Crepuſculum, is nor fully 45 Miles Not- 
Ju which, ris 15 nianifeft” chat fome ſort of Va- 
Urs, and thoſe in no ſmall Quantity, ariſe nearly to that 
eight. An laſtance of this may be given in the great Light 
* Society had an account of (vid. Tranſad. Sept. 1 - 676) frot 
De. Wallis, which was ſeen in very diſtant Counties ties alm ot 
over all the South Part of Fagland. Of which though the 
Doctot could not get fo particular a Relarian, as was requiſite 
ro determine the Height thereof, yet from the diſtant Places 
it was ſeen in, it could nat but be very many Miles high. 
So likewife that Meteor which was ſeen in 1208. on the 3 37 
of July, between Nine ahd Ten 4 Clock at Walt. Was epi- 
'dently bebe 0 And 40 Miles perpendicutatly high, 1484 ks 
near as | can gather, aver Shereneſi and the Buoy in the More. 


For it was feen at London n yoving borjzonrally from E. by N. 
0 E. 78. ar lea ſt 50 I recs. 1 * d at Redgra e in 
S#fo!t, on the Ia NA ies from the Eaft 


Coaſt, of England, and at hy 40 Mites to the Faſt ward 
of London. it i à little is the Te of the 
'South, ſuppoſe $. d was ſeen 1 egrees s high, 
ding -obliquely Hh ds, L 1 85 len Wy 5 72 
he Situstion dere, Woh Was as delkribed: but co 
with ſome Per ſon sKilrd in Nera Matters had ea . 
C'S that 


* 4 7 7 2 | * - 4 1 4 g 2 * 
2 . | 1 » ' = * . +” — 
; " 


3 e 
that we might pronounce concerning its Height wich more 
certainty : Yer, as it is, we may {ecurely de, that it was 
not many Miles more Weſkerly than Redgræve, which, 2811 

faid before, ia above 40 Miles more Eafterly than London. 
Suppoſe ir therefore, where perpendicular, to haue been 35 
ire ang by tho Alcitude it appear d at in 
Landon, vir, 50 Degrees, its Tangent will be 42 Miles, for 
the Height of che Meteor above the Surface of the Eatrh; 
which allo is rather of the leaſt, becauſe che Altitude of the 


Place ſhewn me, is cacher more than leſs than 50 Degrees: 

and the like may be concluded from the Altitude it appear'd 
in at Reder eve, near 7 0 Miles diſtage. Though at this great 
Diſtance, it appear d to move with an incredible Velocity, 
dating, in a very few Seconds of Time, for about 12 J 
of a great. Circle from North to Sauth, being very be t at 
its firſt Appearance 3 and it died away at the End of its Courſe, 
leaving for {ome time a pale Whiteneſs in the Place, wich 
foe Keataiog of it in the Track where it had gone; bur no 
hiding Sound as itpaſt, or Bounce of an Exploſion were heard. 


It may deferye the Honourable Society's Thoughts, 


"7 


how fo great a Quantiey of Vapour ſhould be raiſed to the 
very Top of the Armoſphere, and there collected, fo as up- 
on its Accenſion or otherwiſe Illumination, to give a Light 
to a Circle of above 100 Miles Diameter, not much inferioc 
to the Light of the Moon ; ſo as one might ſee to take a Pin 
from the Ground in the otherwiſe dark Night. Tis hard to 
conceive what ſort of Exhalations ſhould rife from the Earth, 
either by the Action of the Sun ot ſubterrancan Heat, ſo as to 
ſurmount the extream Cold and Rarenels of the Air in thoſe 
upper Regions: But the Fact is indiſputable, and therefore 

DO — — 
Like to this, but much more conſiderable, was that famous 
Meteor which was ſeen to paſs over /tay on the 21/f of 
March O. & Anno 1676. about an Hour and Three Quanets 
after Sun ſet, which happen to be obſerved and well conſi- 
der'd by the famous Profeſſor of Mathematicks in Bononia 
_— : Semi 


— 


” - 
7 — — 
* « «© : | S. * as „ N 
- A . 

- * * ** N , 
* 1 1 = : — 
- * ; : 4 - * 


Gemlnian Montane3, as may be ſeen in his alia Treatiſe 


about it, ſoon after publiſhed at Bononia. * He obſeryes har 
at Bonopis, its greateſt Altitude in the S. S. E. was 38 Degrees 


and at Sen 58 to the N. N. V: that its Courle by the Con- 
currence of all the Obſervers was from, F. N. E ta W.S. . 
that it came over the .4driatick Sea as from Dalmatia: that 
it croſt over all Zaly, being nearly. vertical ra Rimini; and Sa. 


vigniano on the one Side, and to Legbern on the other z tha 


its perpendicular Altitude was at leaſt 38 Miles: that in all 
Places near this Courſe, it was heard to make a hiſſing Noiſe 
as it paſſed, Ron gare, Far ſirepito comme un fuoco artificiale, Fifciars 


Legborn it went off to Sea towards Corfica, and 

Leghorn it was heard to give a very great Blow, Tuono di maggio 
ramore di groſſa Cannonata; immediately after which another ſort 
of Sound was heard like the rattling of a great Cart running 


over Stones, which continued about the time of a Crede. 5 1 


He concludes from the apparent Velocity it went on with at 
Bononia, at above 50 Miles Diſtance, that it could not be 
leſs ſwift than 160 Miles in a Minute of Time, which is 
above Ten times as ſwiſt as the diurnal Rotation of the Earth 
under the Equinoctial, and not _ times leſs than that 
wherewith the annual Motion of the Earth about the Sun is 
performed. To this he adds the Magnitude thereof, which 
appeared at Bononia bigger than the Moon in one Diameter, 
and above half as big again in the other ; which with the 
given Diſtance of the Eye, makes its real leſſer Diameter 


poſed, it cannot be wondred that fo great a Body moving 
with ſuch an incredible Velocity through the Air, though ſo 
much rarified as it is in its upper Regions, ſhould occaſion ſo 
great a hiſſing Noiſe, as to be heard at ſuch a Diſtance as it 
ſeems this was. But'twill be much harder to conceive, how 


ſuch an impetus could be impreſſed on the Body thereof, which 


by many Degrees exceeds __ * any Cannon Ball; and how 


per aria comme un Raggio di pole; that havin 8 | alt over 
laſtly that ar 


above half a Mile, and the other in proportion- This ſup- 


this 


— 3 


paſt along in its Orb, then but newly formed, and before 
it had conceived any great Impetus of Deſcent towards the 


Q <4. 1 


gxi20 


ave idered this Appearance, and think 
it one of the hardeſt, things to account for, that I have 
yer met With | in the Fheanomens of Mcteors,. and am in- 
duced to. think that it muſt be ſome Collection of Mat- 


ter fortn'd in the ther, as it were by ſome fortuitous 


Concourſe of Atoms, and that the Earth met with it as it 


Sun- For the Ditection of it was exactly oppoſite to that ol 


the Earth, which made an Angle with the Meridian at that 


time (the Sun being in about 1 r De 


Motion from the 


Kirch, who was for many years a very diligent Obſe 


> BU grees of Aries) of 67 Gr. 
that is, its Courſe was from S. V. to E. N. E. wherefore 


the Meteor ſeem'd to move the contrary Way: And beſides 


falling into the Power of the Earth's Gravity, and loſing its 
the Oppoſition of the Medium, it ſeems that it 
deſcended towards the Earth, and was extinguiſh'd in the 
Tyrthene Sea, to the V. S. V. of Leghorn. The great Blow being 
heard upon its firſt Immerſion into the Water, and the rat- 
ling like the driving a Cart over Stones being what ſuc- 
ceeded upon its quenching ; ſomething like which is always 
obſerved upon quenching a very hot Iron in Water. Theſe 
Facts being paſt difpute, I would be glad to have the Opinion 
of the Learned thereon, and what Objection can be reaſo- 


nably made againſt the aboveſaid Zypothefis, which I humibly 


ſubmit to their Cenſure. 


P. S. Since this was written, there has fallen into my Hands 
an Account of much fuch another Appearance, ſeen in Ger- 
many, in the Year 1686, at Leipfic, by the late Mr. Gottfreid 
tver of the 
Heavens“ 


wall 


Heayens,. and perfeQly well* inſtructed in Aſtrgnomical © | 


Matter: He in an Appendix to his Ephemerides for the Y 
Year 1688, gives us this reniarkable Relation in the follow. 
- VEE CITE PoE en 
ing Words. 2 „ NK 24 p \ a 24 | 
Die 9 Jul. ſt. vet. Hors 1 + matntina, Glotss ardens caudd 
præditus in 8 Gr. Aquarii & 4 Gr. Sept, apparuit, qui per ſemi- 
quadrantem Fore immotus perftitit, cajus 4lometer ſemdiametrum - 
Lune clriiter æquabat. Primo lux tanta erat, ut ea. ohe fn. 
candelis legere potwiſſemus : poſtea pedetentim 1 loco ſu evaneſce- 
bat. Phenomenon iſtud ditto tempore multis alils in locts parites . 
viſum eſt, preſertim Schlaizii, oppido wndecim milliaribss Germa. 
nicis abhinc (4. e. a Lipſia) vi Aa Meridiem diſt ante, altiladine 8 


circiter 60 Gr. ab Horizonte meridiano. 5 
Alt the time of this Appearance the Sun was in 26 = Gr. of 
S, and by the given Place of the Meteor, tis plain, it was 
ſeen about ? of an Hour paſt the Meridian, or in S. by V. and 1 
by its Declination it could not be above 24 Degrees high at 
Leipfic, though the fame, at Schlalze was about 60 Gr. high: 
The Angle therefore at the Meteor was about 36 Gr. Whence 
by an eaſy calculus it will be found, that the ſame was not 
leſs than 16 German Miles diſtant. in a right Line from 
Leipfick, and above 6 = ſuch Miles perpendicular above the 
Horizon, that is at leaſt 30 Engliſh Miles high in the Air. 
And though the Obſerver ſays of it, immotus perſtitit per ſemi- 
quadrantem hore-; tis not to be underſtood that it kept its 
Place like a Fixt Star, all the time of its Appearance; but 
that it had no very remarkable progreſſive Motion. For 1 
himſelf has at the End of the ſaid Ephemerides given a Fi- of | 
gure of it, which he has marked Fig. D. whereby it appears 
that it darted downwards obliquely to the Right Hand. and 
where it ended, left two Globules or Nodes, not viſible but 
by an Optick Tube. : 
The ſame Mr. Gottfried Nirch in the beginning of a German 
Treatiſe of his, concerning the great Comet which appeared 
in the Lear 1680, intituled ewe Þimmels Zeitung, 
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high above the Earth, as well as the former. 


_ printed it Nirtibarg anno 1681, (of which 
mall have further occaſion co make mention) gives us a Rela- 
tion of ſuch another luminous Meteor ſeen likewile at Leipfick 


divers Perſons who made various Reports of it, but the more 
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on the 22.4 of May 1680. ff. vet. about three in the Morning: 
which though himſelf ſaw nor, was yet there obfery'd by 


intelligent agreed that it was ſeen deſcending in the North, 
and left behind it a long white Streak where it had paſt. At 
the ſame time at Haarburgb the like Appearance was ſeen in 


NE. or rather NN.E ; as alſo at Hamburg, Lubect and Stralſun”, 


all which. are about 40 German Miles from Leipfick : but 
in all theſe Places, by Perſons unacquainted with the man- 
ner of properly deſcribing things of this kind. So that all we 
can conclude from it is, that this Meteor was exceeding 


„ 


= 


All the Circumſtances of theſe Phenomena agree with what : 


Was ſeen. in England in 1708, but it commonly ſo happens 


that theſe contingent Appearances eſcape the Eyes of thoſe 
that are beſt qualified to give a good Account of them. Tis plain 
however that this ſort of luminous Vapour is not exceedinzly 
feidom thus collected; and when the like ſhall again happen, 
the Curious are entreated to take more Notice of them than 
has been hitherto done, that we may be enabled thereby 


berter to account for the ſurprizing Appearances of this ſort 
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2 3 publiſhed in the Memoirs of the - Royal 
. of Sciences, with regard to the General 


theſe Variations made by. E. Halley ; as 
24 tmderning the true . 4 the ages 
 Sereaghts, VS Sr a ONS 


* n ed chat n IM 
Academy of Sciences in yp Song have, for ſonge'Years paſt, 
| apply d chemlelyes with much Candour, as well as Diligence, 
te examine, the Chart 1 publiſh'd in he Year 170 t, for thew- 
ing at one View the Variations of the Manat Compaſs, 
in al man Seas with which the Engliſh N tors are 
Pages to my no ſmall Satisfaction,” find -chat 
ago, hs been ſince abundang verified 
* of the Freach Pilots,” 9 of late 
. of e into che 

hope Eel id 0 
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Ang we might be, mes Je a 800d K 280 of 


Obſervatiens mage in RW 15 divides 2 
America, and orcupies. about 5 the of the whole Cleciditt- 
ference of the; Globe. This, we hope, f from;rhe*natural 
Gurieſiy of che Herb (who wang 15 of. 
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- urns keit tiene”? cue it eo raks Notice nr, 
afoteſaid Map; which: 1 * lately abſerved. in the / Mempirs 
of, the Rogal Academy of Ke zene, .. 28 

„ "The one inthe r eig 


Leagues to the Northwards of Fernambeac, 8 M. Ele | 
le fits, whoſe Words are thele, | 

Le 0 Mii, 1698. ayant auparavant track ſei hf event une 
e Meridienne, dont je metois ſerui pour tes Obſervations 


( | 


Aﬀronomiques, jebſervai la declinaicon de I aiguitie aimanee de. 
52 35 Nerdoueſt. And the lame Obſerver tells us, pt he. 
found the Lattnde of the Town of Pub 6“ 38 18 
Now it ſo fell out, that my ſelf was in the River of Pede 
in 5 8 * 546 2855 and there lere and 2 
is 7 1'had full Opportunity to obſerve the Va- 
9 on Board and on Shore, and found ir-conſtant- 
Go hae am willing to be- 
here chi e Prefs, pil 
35 Of 2 of the 1 - of M. Coupler who, it 
ſeems, 27 his Papers by Shipwreck in his Rewrn. The 
like 7 id of he'T 2 'of Parniba, Which, though 
I did not obſerve my Tags yer ar the. Fort: of Cube Dello, at 
the Mouth of the River, d "which js about 3 Leagues 
more Northerly than the Town, Voda the Latirude not 
lels than 6" 55" Sath, and "by- Conlequence thar of-che 
Town-mote 7 Degrees. „„ 
The other is in a Diſcourſe of M Hife, in the — 
; of. 1210: Where by N og Variations obſerved in ſome 
ty Yoyages, w b my Map of tlie Vatistiens. Among 
other Things. is 1 4 fad, that on the Eaſt-fide-of the 
Aland S. 50 bamas, under the Equinoctial Line, M. Big ot: oe 
1a Catz, ſecond Licuretant of he K. Mos King's Ship 1s Spbere, 
had, in the boy ginning of the Year r708; foutid the Varigti- 
on 117 Gr. whereas my Chart wales it but 57 Gr. Tis 


true, chat! never obſerved my ſelf in thoſe Parts; N 


the Varian obſerved at Paraiba in Brafile, about 25 
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Gottfrie 0 tertio d. e an am 
4 quoquam alio Herder ft fit . 


o META ille qui anno excunte Woo viſus eſt, 
plurimis de cauſis præcipuus merito habenduseſt ; tam 
ob Curſum eius quadrimeſtrem. _quo novem integra Signa 
percurrit; qyam ob immenſam Caudæ magnicudinem & c 
- ritatem : maxime vero ob inſignem Orbitz Curvitatem, cu- 
= jus ope tandem patefacta eſt Cometarum Theoria. Nam 
3 dum Aſtronomi omni adhibita diligentia motum ejus obſer- 
—_ vationibus definien pep ot larunt, conatus corum ſecundavit 
1 D. Nertoni in Geoinetricis vis pene divina, qui primiis morta- 
4 lium CometasOrbes Parabolicis maxime affines deſcribere pro- 
ws bam: Parry * wan obleryatis eoſdem 46s 4 | 
1 exe Coguy, remqu Cometæ excm lo illuſtravit- id 


wule 
P ; Philo phi videre eſt. 
e gl 10 e 5 meta hie (quem 


= WW... tantopere toſecuti ſunt Coliſpices) antequam 
we Solem attigerat matutinus, nec Pariſiis, neque, Greyovici ne 
'F ſemel — 45 : quique cum viderunt & obſcr- 


rg 


13 aa ee dus nantia, ac pro rei ſubcilicare 

| 43 pr 7 ni 9 ee. 8 - mane 

'Y 4 0804 I \'Undefatum ut Orbitz 
pars il 3 5 44 Söleme 9 Cometa, pail eres 
deſiniri potuit · Bona autem fortuna gupęr incidimus in 


brum meritiſſimi Aſtrono mini Gottfried Nireh, Gexmani, 
Sit 1681 Noribergæ cd cui titulus Nene bimmels 
itung. hoc eſt Noves Nuncius cæleſtis; ubi auctor diligen- 
mus nobis exponit, quo caſh ductus Comeram hunc non- 
— adnata Cauda obſcurum, ac vix nudis oculis ag 
etexe· 


. 0 
9 


. | 
detexerit ; dum ſcilicet Lunn & Martem ei vicinum obſer» 


vaturiens circùmluſtraret, die Novem. 4. & F mane; idque 
Colurgi Saxenie, quod oppidum XI. Grad. Laniuino orienta- 
lius eſt, ſub altitudine poli 50? 200 cireiter. Rxgitatus au- 
tem, ut ait, rumoribus Cometæ in Germania viſi, vultu in 
Orientem verſo pernoctavit, ùt cœlo tum forte perquam ſe- 
reno, fi quid novi oriretur, ſitum ejus notaret. Luna vero 
jam ad ſtellam aliquam 7ychen} incognitam applicatà, (ſed 
quæ in Catalogo Flamſteedii Britannico habetur, eſtque nu- 
mero 44* Leen) voluit dictæ ſtellæ locum ex circumvicini- 
Fixis determinare; dumque Tubum ttium gtaduurt c3pacef 
hinc inde circumrotar,* incidit in Luculam quandam bats. 
fam, fpeciem infolitam pra ſe ferentem, quàmque vel novum 
Cometam eſſe, vel Stellam nebuloſam ad inſtar ejus Juz in 
Cingils Andromede eſt, ſtatim conclufit. me. 
Primo autem Cometam vidit, Hora 4 matutint, "paulo 
altiorem duabus ſtellulis Teleſcopicis, quæ in Fige# 1. licetis 
a & c ſignantur, cum quibus tamen Hora 6 viſus eſt in lineũ 
accurate rea; unde conſtabat eum moveri, idque motu di- 
recto. Inter horas veto 5. & 6. Tubs decempedali Ph 
nomenon hoc contemplatus eſt, viditque duas alias ſtellulas 
contiguas prioribus minores, literiſque'e & 4 notatas, & ſu- 
pra has tertiam g. Erat autem diftantia Cometz ab e pt lo 
minor quam abu, major vero diftantia4z. 6. 38 diſtautia 
Cometz.ab e dupla erat intervalli inter ipſas de, ac linea 
d e producta reliquit Cometam* infra fe, fictamen ut mar- 
ginem equs ſuperiorem attingeret. 6*: 45. Cometa jam ſenſi- 
ilirer remotior erat ab e quam ab 4, diſtabatque ab 4 paulo 
plus quam dimidĩo diſtantiæ gelen 4 e e 
Notandum vero eſt Horologium totis 14 minutis cœlum 
anticipaſſe, uti ex altitudinibus Cordis Teonis tum captis pa- 
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ſane eſt hæc obſervatio, adeoque stellularum Co- 
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Circulus autem maximus per 486 ductus geptebenſuz | 
Ultimam Caude Urſe majoriz rranſire, adcoque. angulum 
cum circulo Longitudinis ad a eſſe 1 5* 36 . , Cumgue di- 
ſtantia Cometæ ab.Q-verſus © paulo major fuerat. dimidio di- 
ntis 4 g, (quam I ubo ſedeeim pedum & Micrometro 
deptehendimus > x = min.) ponamus eam ſuiſſe duodecim mi- 
27 & ex datis ny Cometz locus K.29” 51 cum 
e 10 x7: L Hora ſeilicet! Horologii 68, ſed Londini 

2. Te 
1 6. mane, 4b 4 Tobe  bipedali de 3 
dit Cometam omnino in linea recta inter Mane & Secllulam 


2 in & 2 4 cum Lat. Auſt. O 1602. Mars autem tum 
poris habuit (ex collatis obſervationibus paulo antea & 
1 | volt fa facis) m 3 46 cum Lat. Bor. 1* 56. Unde, ob datam 
Jaja viam, Cometa occupavit m 3⁵. 23. cum. Lat, Ber. 16, 
1Y Lonaini Temp. App. 3* 56 mane. 3 
- Novembris quoque 11* 5" 15“ mane, Camera, æqu aliter 
Tiſtabar a. Stellis Leonis & 2 Bayero, nondum vero attigit 
rectam eaſdem jungentem, ſed parum abſuit ab ca. In Cale, 
logo Britannico d tun habuit me 14” 15. cum Lat. Bor. 1 417 
4 ferè, ⁊ vero ꝶ 1 34 cum Lat. Auſt. o 34. Froinde Co- 
metæ Latitudo paulo minor erat medio inter illas, nemp 
quam, 0? 33 
ic non utique fidendum, cum pendear ab æſlimata æqualita: 
te diſtantiarum, quæ res lubrica eſt· Cauda autem jam 
non niſi dimidio gradu longa Tubo decempedali viſa eſt. 
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Qui pluca cupit adeat Librum ipſum Germanicè editum. * 
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Dr. Keill, about the Right LF E bay the 
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A Evetal Aceounts or 


W bed abickd of this 
 Commercinm,. all-of The very imperfect: It has been 
thoug he fit to publiſi the Account which follows. 

ik N is compoſed of ſeveral. ancient Letters 


nd Papers, put ;together in order of Time, and either co- 
ied or tranſlated into Latin from ſuch Originals as are de- 

— in the Title of every Letter and Paper; a numerous 
Committee of the Ro alSocicty being appointed to examin 
the Sincetity of the Originals, and compare therewith the 
| Copies 3 them. It relates to a general Method of 
reſolving finite Equations into infinite ones, and applying 
theſe Equations, both finite and infinite, to the Solution of 

the Method of Fluxions and Moments. We will: 


Problems by 
firſt give am Acc of: chat Part of the Method which con- 


ſiſts in. reſoleing nice Equations. into infinite ones, and 
— - Fi 5 By Infinite Equati- 


ons are meant ſuch as involye a Series of Terms con- 
verging or approaching the Truth nearer and nearer. in iini. 
a2 ſo aa & length to differ from the Truth leſs than by any 
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aboveten Years 
Mr. Neowin ſhews that be wanted ** Mr. Mercator's Aſſiſtanco. 


I prodlit, cura 
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3A 
Opus v1 a publite AC: 16577 
raQtien =; by perpetual” 
Series 4 + AR+ ANT AR AM. 
ler ſquared 1 the Hyperhola by this Series 


Dt. Wa las in bis 


o 33s: Prop, 68. reduced the F 


Diviſion into the 
Viſcount Brounk 


TL ie e. that is PY this, FI 6 + 


8 c. conjoyning every two Terms into 
* a . 8 was WO in the Phitoſe * 
Tranſattions for Ari 1668. 


Me. Mexoator. ſoon, after; pu bd 2; Demonltr ration of 


this Quadratute by the Benn of Dr. Wilkes and ſpon al- 


ter that Mr. 39 


ry publiſhed-a-Geomiereieal DBemon- 
ſtrat ion thereof. - theſe > Books were a few Months after 
ſent By Mr. Joh Collins do Dr. Barrow-at Cambridge, and by 


Dr. Barrow communicated- to Me: Newtox (now Sir Iſaac 


Newton) in Fine 1669. Whereupen Dr Barta mutually ſant 
to * coy ra a Tract of Mr. Nentens enticuled A 


per 

ones Miners” teiminorum inflnitas;-* And 8 het © 
ger Miifhed it the Commerciam, and contains a general 
Mehl of of doing all Figures, what my Lord and 
Mr. Mercator did in the Hy bola alone. - Mr. Mercator lived 

out ing further than to che 


ſingle Quadratute of t che el The Progreſs'made by 


However, for. avoiding Diſputes, he 1 Lord 
res . Mr. 3 the Series 
ypet ome Yeats before/they-publiſbed it, a 
by conſequence, before he found. his general Mechod. _ 
The aforeſaid Treatiſe of Anil Mii Niwrony in his Lee 
ter to Mr. Oldenburgh, dated Ob. 2:4 288 mentions in the 
following Mannen Es ipſo tempore q Mereatotis Zogarirh- 
Z; fe N Barrow ( 
— 


theſeos Preſeſſorem Caatab 


ꝓuoddam harum Serierum, in niſicaverant Areas Bang 
ſudines Curvarum emnium, 28710 


rum ſoperſciei & contenta e 
dat ia 


datis reftis ; & vice verſa ex bis datis reũas determinari poſſe 
& methodum indicatam _ illuſtraveram  diverſis ſcriebus. 
Mr. Collins in the Years 1669, 1670, 1671 and 1672 gave 


Mr. Bertet and Mr. Vernon then at Paris, Mr. Alphonſus Borel 
in /taly, and Mr. Strode, Mr. Townſend, Mr. Oldenburg, 
Mr. Dary and others in England, as appears by. his Letters. 
And Mr. Oldenburg in a Letter, dated Sept. 14. 1669. and 
centred in the Letter-Book of the Royal Society, gave notice 
of it to Mr. Francis Sluſius at Liege, and cited ſeveral Senten- 
ces out of it. And particularly Mr. Collins in a Letter to 
Mr. James Gregory dated Novemb. 25. 1669. ſpake thus of the 


' Method contained in it. Barrovius Provinciam ſuam publice 


prælegendi remifit cuidam nomine Newtono Cantabrigienſi, cajus 
tanquam viri acuti ſimo ingenio praditi in Prefatione Preleftionum 
Opticarum, meminit : quippe antequam ederetur Mercatoris Lo- 
garithmotechnia, eandem methodum adinvenerat, eamque ad on 
wes Curvas generaliter & ad Circulum diwerfimode applicarat. 


he mentions it in this manner. Pacos poſt menſes quam editi 
font bhi Libri I viz. Mercatoris Logarithmotechnia & Exercita- 
tiones Geometricæ Gregorii] miſh ſunt ad Barrovium Cantabri- 
giæ. Ille autem reſponſum dedit hanc inſinitarum Serierum Doctri- 
nam à Newtono biennium ante excogitatam fuiſſe quam ederetur 
Mercatoris Logarithmotechnia & generaliter omnibus figuris ap- 
Pplicatam, 7 3 5 tranſmifit D. Newtoni opus manuſcriptum. 
The laſt of the ſaid two Books came out towards the End 
of the Year 1668, and Dr. Barrow ſent the ſaid Compendi- 
um to Mr. Collins in Fuly following, as appears by three of 
Dr. Barrow's Letters. And in a Letter to Mr. Strode, dated 
July 26. 1672, Mr. Collins wrote thus of it. Exemplar ejas 
[ Logarithmotechniz] mifi Barrovio Cantabrigiam, qui ſuaſdam 
Newtoni chartas extemplo remiſit: E quibus & aliis que priss ab 
aut hore cum Barrovio communicata fucrant, patet illam met hodum 
a dict Newtono aliquot annis antea excogitat any & modo uni ver- 


Ff |" _ 


notice of this Compendium to Mr James Gregory in Scotland, 


And in a Letter to Mr. Devid Gregory dated Auguſt 11. 1676. 


- — _—_— . * 3 
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r 
fall applicatam fuiſſe : Nia #t ejus ope, in quavis Figura Curvillnea 
propofita, gs Ina vel plaribss proprictatibus deftnit#r, Duadraturs 
viel Area dict figure, accurata 1 poſſubile fit, fin minus inſinitè ve- 

N propinqua, Evolutio vel longitudo Line Curve, Centrum gra- 
vitatis figure, Solida ejus rotatione genita & eorum ſuperficies ; fine 
ulla radicum extrattione obtineri queant. Poſt quam intellexerat 
D. Gregorius hanc met hodum a D. Mercatore in Logarithmotech- 


nia uſurpatam & Hyperbole quadrande adhibitam, quamque adaux- 


erat ipſe Gregorius, jam univerſalem redditam eſſe, omnibuſque 


Fguris applicatam; acri ftudio eandem acquifivit multumque in ea 
enodanda defſudavis., Urerque D. Newtonus & Gregorius in 
animo habet hanc met bodum exornare D. Gregorius autem 
D. Newtonum primum ejus inventorem anticipare hand integrum 
ducit. And in another Letter written to Mr. Oldenburgh to be 
communicated to Mr. Leibnitæ, and dated June 14 167 6. 
Mr. Collins adds: FHujus autem met hodi ea eſt preſtantia ut cum 
tam late pateat ad nullam hereat difficultatem. Gregorium autem 
 altoſque in ea fuiſſe opinione arbitror, ut quicquid uſpiam antea de 
has re innotuit, quaſi duhia diluculi lux fuit ft cum meridiuna 
claritate conferatur. | „ 

This Tract was firſt printed by Mr. William Jones, being found 
by him among the Papers and in the Hand-writing of Mr. Jobs 
Collins, and collated with the Original which he afterwards 
borrowed of Mr. Newton. It contains the above-mention'd 


general Method of Analyfs, teaching how to reſolve finite 
Equations into infinite ones, and how by the method of 


Moments to apply Equations both finite and infinite to 
the Solution of all Problems. Ir begins where Dr. Wallis left 


off, and founds the method of Quadratures upon three Rules. 

Dr. Wallis publiſhed his Arithmetica infinitorum in the 
Year 1655, and by the 59th Propoſition of that Book, if the 
Abſciſſa of any curvilinear Figure be called x, and W and » be 


Numbers, and the Ordinates erected at right Angles be x 7? 


the Area of the Figure ſhall be , * = And this is aſſumed 


by 
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by Mr. Newton as 


the firſt Rule upon which he founds his 
Quadrature of Curves. Dr. Malis demonſtrated this Pro- 
poſition by Steps in many particular Propoſitions, and then 
collected all the Propoſitions into One by a Table of the Caſes. 
Mr. Newton reduced all the Caſes into One, by a Dignity 
with an indefinite Index, and at the End of his Compendium 
demonſtrated it at once by his method of Moments, he being 
the firſt who introduced indefinite Indices of Dignities into 
the Operations of Analyis. £00 
By the tod Propoſition of the ſaid 4rithmetica Infinitorum, 
and by ſeveral other Propofitions which follow it; if the Or- 
dinate be compoſed of two or more Ordinates taken with 
their Signes + and —, the Area ſhall be compos'd of two or 
more Areas taken with their Signes ++ and — reſpectively. 
And this is aſſumed by Mr. Newton as the ſecond Rule upon 
which he founds his Method of Quadratures.. 

And the third Rule is to reduce Fractions and Radicals, 
and the affected Roots of Equations into converging Series, 
when the Quadrature does not otherwiſe ſucceed ; and by the 
firſt and ſecond Rules to ſquare the Figures, whoſe Ordinates 
are the ſingle Terms of the Series. Mr. Newton, in his Let- 
ter to Mr. Oldenburgh dated Jane 13. 1676. and communicated 
to Mr. Leibnitz, taught how to reduce any Dignity of any 
Binominal into a converging Series, and how by that Series to 
{quare the Curve, whoſe Ordinate is that Dignity. And be- 
ing deſired by Mr. Leibnitæ to explain the Original of this 
Theoreme, he replied in his Letter dated Ofob. 24. 1676, 
that a little before the Plague (which raged in London in the 
Year 1665) upon reading the Arithmetica Infiniterum of 
Dr. Wallis, and conſidering how to interpole the Series x, 
x— FX, $—5A + 5x), X- + 3 7 *, . 

| | 2,3. „ 2 off 

he found the Area of a Circle to be x — — — 3 

2 * 8 3 5 7 


— — c. And by purſuing the Method of Interpolari- 
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. 
— . 
- 


WS $f fot or * 
on he found the Theoreme abovemention'd, and by means of 
this Theoreme he found the Reduction of Fractions and Surds 
into converging Series, by Diviſion and ExtraQtion of Roots ; 
and then proceeded to the Extraction of affected Roots. And 
theſe Reductions are his third Rule. = 
When Mr. Newten had in this Compendium explained theſe 
three Rules, and illuſtrared them with various Examples, he 
laid down the Idea of deducing the Arca from the Ordinate, 
by conſidering the Area as a Quantity, growing or increaſing 
by continual Flux, in proportion to the Length of the Ordi- 
nate, ſuppoſing the Abſeiſſa to increaſe uniformly-in propor- 
tion to Time And from the Moments of Time he gave the 
Name of Moments to the momentaneous Increaſes, or infinite- 
ly ſmall Parts of the Abſciſſa and Area, generated in Moments 
of Time. The Moment of a Line he called a Point, in the 
Senſe of Cavallerius, tho it be not a geometrical Point, but a 
Line infinitely ſhort, and the Moment of an Area or Superfi- 
cies he called a Line, in the Senſe of Cavallerius, tho it be 
not a geometrical Line, but a Superficies infinitely narrow. 
And when he conſider d the Ordinate as the Moment of the 
Area, he underſtood by it the Rectangles under the geome- 
trical Ordinate and a Moment of the Abſciſſa, tho' that Mo- 
ment be not always expreſſed. Sit ABD, ſaith he, carva 
"I wevis, & AHIKB redtangulum cujus 
 latus AH vel KB eft unitas. Etcogita 
rectam DB uniformiter ab AH motam 
areas ABD & AK deſcribere; & quod 
| [rea] BA (i) fir momentum quo area] 
AK (x), & [rea] BD (y) momentum 
— . quo [area curvilinea] ABD gradatim 
angetar; & quod ex momento BD perpetim dato poſſis, per præce- 
dentes [tres] Regulas, aream ABD ipſo deſcriptam inveſtigare, 
frve cum area AK (x) momento 1 deſcripta-conferre. This is his 
Idea of the Work in ſquaring of Curyes, and how he ap- 
lies this to other Problems, he expreſſes in the next Words. 
| qua ratione, faith he, ſuperficies ABD ex momento ſu 


o per- 
det im 


on. - 


petim dito per prectdentes rites} Regulas eliticar, eldim queli- = 
25 alia l ex momento ſao fic UE 2 res 
fret clarior. And after ſome Examples he adds his Method 
ok Regreſſion from the Area, Arc, or ſolid Content, to the 
Abſciſſa; and ſhews how the ſame Method extends to Me- 
chanical Curve, for determining their Ordinates, Tangents, 
Areas, Lengths, &c. And that by aſſuming any Equation 
expreſſing the Relation between the Area and Abſeiſſa of a 
Curve, you may find the Ordinate by this Method. And 
this is the Foundation of the Method of Fluxions and Mo- 
ments, which Mr. Newtos in his Letter dated O#ob. 24, 1676 
comprehended in this Sentence. Data æquatione quotcunque 
fluentes quintitates involvente, invenire Fluxiones ; & vice vei ſa. 
In this Compendium Mr. Newton repreſents the uniform 
Fluxion of Time; or of any Exponent of Time by an Unit; 
the Moment of Time or of its Exponent by the Letter ; the 
Fluxions of other Quantities by any other Symbols; the Mo- 
ments of thoſe Qyantities by the Rectangles under thoſe 
Symbols and the Letter o; and the Area of a Curve by the 
Ordinate inc.oſed in a Square, the Area being put for a Flu- 
ent and the Ordinate for its Fluxion. When he is demon- 
ſtrating anyPropoſition he uſes the Letter o fora finite Moment 
of Time, or of its Exponent, or of any Quantity flowing 
uniformly, and performs the whole Calculation by the Geo- 
metry of the Ancients in finite Figures or Schemes without 
any Approximation: and ſo ſoon as the Calculation is at an 
End, and the Equation is reduced, he ſuppoſes that the 
Moment o decreafes in i»finitum and vaniſhes. But when he 
is not demonſtrating but only inveſtigating a Propoſition, for 
making Diſpatch he ſuppoſes the Moment o to be infinitely 
little, and forbears to write it down, and uſes all manner of 
Approximations which he conceives will produce no Error in 
the Conclufion. An Example of the firſt kind you have in 
the End of this Compendium, in demonſtrating the firſt of 
the three Rules laid down in the Beginning of the Book. 
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mples of che ſecond kind you have in the ſame Compen- 
dium, in finding the Length of Curve Lines p. 15. and in 
finding the Ordinates, - Areas and Lengths of Mechanical 
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Curves p. 18. 19. And he tells you, that by the ſame Method 
Tangents may be drawn to mechanical Curves p. 19. And 
in his Letter of Decemb. 10. 1672. he adds, that Problems 
about the Curvature of Curves Geometrical or Mechanical are 
refolv'd by the ſame Method. Whence its maniſeſt, chat he 
had then extended the Method to the ſecond and third Mo- 
ments. For when the Areas of Curves are conſidered as 
Fluents (as is uſual in this Anais) the Ordinates expreſs the 
firſt Fluxions, the Tangents are given by the ſecond Fluxions, 
and the Curvatures by the third, And even in this Analyfs 
Pl. 16. where Mr. Newton ſaith, Momentum eſt ſuperficies cum de 
ſolidis,& Linea cum de ſuperficiebus,& Punctum cum de lineis agitur, 
it is all one as if he had ſaid, that when Solids are conſide- 
red as Fluents, their Moments are Superficies, and the Mo- 
ments of thoſe Moments (or ſecond Moments) are Lines, and 
the Moments of thoſe Moments (or third Moments) are 
Points, in the Senſe of Cavallerius. And in his Principia 
Philoſophie, where he frequently conſiders Lines as Fluents 
deſcribed by Points, whoſe Velocities increaſe or decreaſe, 
the Velocities are the firſt Fluxions, and their Increaſe the 
ſecond. And the Probleme, Data equatione fiuentes quantita- 
tes involvente fluxiones invenire & vice verſa, extends to all 
the Fluxions, as is manifeſt by the Examples of the Solution 
thereof, publiſhed by Dr. Wallis Tom. 2. p 391, 392, 396. 
And in Lib. II. Princip. Prop. x1v. he calls the ſecond Diffe- 
rence the Difference of Moments. 
Now that you may know what kind of Calculation 
- Mr. Newton uſed in, or before the Year 1669. when he wrote 
this Compendium of his Aua, I will here ſet down his 
Demonſtration of the firſt Rule abovementioned. 1 Sit 
urvæ 
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by the ſame Method: And ſo on pe al 
Grdinates repreſent the firſt, ſecond, t 
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By the ſame way of working the ſecond Rule * al- 
ſo demonſtrated. And if any Equation whatever be aſſu: 
med expreſſing the Relation between the Abſciſia and Area of 
a Curve, the Ordinate may be found in the ſame mannet, ag 
is mentioned in the next Words of the :4nahfrs. And if 
this Ordinate drawn into an Unit be put for the Area of a 
new Curve, the Ordinate of this new Curve may. be found 
ly. And cheſe 
xt rags 44246 "gy: ee OOTY ©y rd, fourth and fol- 
lowing Fluxions of che firſt Area, 
This was Mr. 's Way 


Mr. Newton's Way of working in. thoſe Days, 
when he wrote this Compendium of his Azalyfs. . And the 
ſame Way of working he uſed in his Bock of, Quadracures, 
and ill uses to this rr ttt. 
Among the Examples with which he illuſtrates the Method 
of Series and Moments ſet down in this Compendium, are 
theſe. Let the Radius of a Circle be 1, and the Are z, and 
the Equations for finding 
* . 
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in Autumn 1669, and Mr. Gregory, by the Help of one of 
Mr. Newtons Series, after a Vear's Study, found the Method 
in December 16703 and two Months after, in a Letter dated 
Feb. 15. 1671. ſent ſeveral Theorems, found thereby, to 
Mr. Collins, with leave to communicate them freely. And 
Mr. Collins was very free in communicating what he had re- 
ceived both from Mr. Newton and from Mr. Gregory, as ap- 
pears by his Letters printed in the Commercium. Amongſt 
the Series which Mr Gregory ſent in the (aid Letter, were 
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theſe ewo. Pet the Radius of a Circle be 7, the Arc 4, and 
the Tangent 7, rhe Equations for finding the Arc whole 
Tangent is given, and the Tangent whole Arc is given, 


9 
will be theſe, age. aig 64k n, 
21130 fi! Ae inne, e ter e & 
nd od 26 1 AR ET TR OFT, e. | 
% W 1747 614% „ | \} 
quail (097 eee 22a 224 
TL * - F — .zy*® 15y% 3159 ' 283 5y (7 A. vr 


9 8 #, 7773 0? 
| "84 W445 - 


Dedication of the Firſt he mentioned his Correfpondence with 

Mr. Oldenburgh. ich 4 * ' | : pH | OFT 
In Febraary 167% meeting Dr. Pell at Mr. Boyle's, he pre= 
tended to the differential Method of Mouton. And notwith- 
ſtanding that he was ſhewn by Dr. Pell that it was Monton's 
Method, he ed in maintaining it to be his own Inyenti- 
on, by reaſon that he had found it himſelf without knowing 
what Mouton had done before, and had much improved it. 
When one of Mr. Newton's Series was ſent to Mr. Gregory, 
he tried to deduce it from his own Series combined together, 
as he mentions in his Letter dated December 19. 1670. And 
by ſome ſuch Method Mr Leibnit x, before he left Londen, ſeems 
to have found the Sum of a Series of Fractions decreaſing in 
Infinitum, whoſe Numerator is a given Number and Deno- 
minatoss are triangular or pyramidal or triangulo-triangular 
Numbers, &c. See the Myſtery! From the Series ++ + 
++ 5+ &c. ſubduct all the Terms but the firſt (vir ＋ 
; +: +5 &c) and there will remain 12 1— 2 K — 
T- :— TG = ++ +tz+& 
And from this Series take all the Terms but the firſt, and 
there will remain * ==; 7 7 7 a &. 
And from the firſt Series take all the Terms but the two firſt, 

and there will remain © = ; + 5+ TAT. 
| Hh 2 In 
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In the End af Febrgary. or ien March 167. 
Ar. Leibnitæ went from Londen ta £47, and continuing His 
treſpondence with Mr. O{devbarg and Mr, Coll;nr, wrote in 
Faly 1674. that he had a wonderful reme,. Which gave 
the Area of. a Circle or any Sector thereof exactly in a Series 
of rational Numbers; and in October following, that he had 
found the Circumference of a Circle in a Series of very ſimple 
Numbers, and that by the ſame Method (ſo he calls the ſaid 
Theoreme) any Arc whoſe Sine was given might be found 
in a like Series, though the Proportion to the Circum- 
ference be not known. His Theoreme therefore was for find- 
ing any Sector ot Arc whole Sine was given. If the Pro- 
portion of the Arc to the whole Circumference was not 
known, the Theoreme or Method gave him only the Arc; 
if it was known it gave him alſo the whole Circumference : 
| and therefore it was the firft of M. Nemtans two Theozemes 
above-mention'd. But the Demonſtration of this Theoreme : 
Mr. Leibnitz wanted. For in his Letter of May 12+ 1676. 
he defired Mr. O/denburgh to procure the Demonſtration from 
Mr Callins, meaning the Method by which Mr. Newtoz had 
—_— i zo tis meu 19996 by. 
In a Letter compos'd by Mr. Cnilunt and dated April 15. 
1675. Mr. Olaeuburgbh ſent to Mr. Ectbuits Eight of 
Mr. Newton's and Mr. Gregory's Series, amongſt which were 
Mr. Newton's two Series above-mention'd for finding the Arc 
whoſe Sine is given, and the Sine whoſe Arc is given; and 
Mr. Gregorys two Series above mentioned for finding the 
Arc whoſe Tangent is given, and the Tangent whoſe Arc 
is given. And Mr. Zeibnitz in his Anſwer, dated May 20. 
1675. acknowledged the Receipt of this Letter in theſe Words. 
Literas tuas multa fruze Algebraica refertas accepi, pro quibus ti- 
bi & doctiſſimo Collinio gratias ago. Cum nunc preter ardinari- 
as curas Mechanicis imprimis negotiis diffrahar, non potui exa- 
minare Series quas miſiſtis ac cum meis comparare. Ii fecero 
perſcribam tibi ſententiam meam: nam aliquot jam anni ſunt quod 
inveni meas via quadam fic ſatis fingulari. But 
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1 nor ever produced any other Series then thoſe: which 
he teceived from N or Jr gots Ee a ith 
m them in part ales ar he di 
18 ory or Y's- Series for finding the Ne hoſe Ace 
given," e has told us in the 3655 bn Abo rilis 
169 r. pag. 178. Jam anno 1675, faith he, (im Shin habe- 
zam e 22 near itare Arithmetice ab amitis ad Ho rh 
keffum, Kc. by 4 Theoreme for tranfftiliting of Figure 
like thoſe of Dr. Bren and Mt:Gregbry, he had now foun 


x Demonſtration of this Series, and k wy, the SubjeR of 
his Opuſcalun. Biit'he ſtill wanted a Demionltration of the 


reſt: and meeting with a Prerence to ask for what he wanted, 


he wrote — _ Oldenbar 64 the following Lettet, dated at 
Paris May -, * 1 
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ingenioſa videntur, G- Poſterior imprimis Series te quan- 

dam ſingularem habeas: ides rem gratam mihi feceris, Eir 8 
riffs, M demos grarionem tranſmiſeris. Habebis vier men 
ab his longe diverſe cirta hanc um meditata, te quibus j fans aliquot 


abhinc annis ad te perſcripfiſſe credo, demo 2 tome tamen bn 
addita, quam nuno polio. Oro ut Cluriſimo ollinio multam a me 


ſalutem dicus: is facile tibi materiam ſuppeditabit ſatisfactends 
d:fiderio meo. Here, by the Word 7 NQTU AM, one would 
think that he had never ſeen theſe two Series before, and 
that his diverſa tirca hanc rem meditata were ſomething elſe 
than one of the Series which he had received from 
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his Letter, 
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Which he was NOW poli to make the Preſent an 
MM ee — W N Method. . 
Fipan the 8 of, this. Letter Mr. Oldenburg. and 
15 1 Cal py preſſingly to Taue ene ee he 
4900 fect — own 
Ne 5 5 N e hod, rob wrote 
ONE June 13. 676, een therein the Method of Series, 
as he had dong. before in the Compendium above-mentioned ; 
bus Mp 6 Po he deſcribed at large the 
11 Don into a Series, and” 
viton and Extracti- 
cribed at large rhe Re- 
d 108000 + Fractions and Radicals i into Series by Diviſion and 
Extraction of Noots, ang anly ſer down the two firſt Terms 
of the Series into which the Digriity of a Binomial might 
be reguced. And. 0 — * in this Letter, there 
were Series for finding the umber whoſe Logarichm is given, 
and for finding the Verte Sine whoſe Arc is given: This 
Letter was ſent to Paris, June 26. 1676. together with a MS. 
drayn up by Mr. Collins, * Extracts. of Mr. James 
Gregory's Letters. 

For Mr. Gregory died n fear the End of the Year 1675; ; and 
Mr. Collins, at the Requeſt of Mr Leibnitz and ſome other of 
the Academy of Sciences, drew up Extracts of his Letters, 
and the Collection is (till. extant in the Hand Writing of 
Mr. Collin with. this T itlez Extradts of Mr. Gregory s Letiers, 
to be leut to Mr. Leibnitz to peruſe, who is defired to return the 
Jame to you. And that they were ſent is affirmed by Mr. Collins 
in his Letter to Mr. David Gregory the Brother of > D-ceasd, 
dated Augiſt 11. 1676. and appears further by the Anſwers | 
of Mr. Leibni x and Mr. Tſcharnhauſe concerning them. 


The Anſwer of Mr. Leibniix directed to Mr Oldenbur gh and . 
dated Anzuſt 27.1676, begins thus; Litere tuæ Jie Juli 26. 
date plura ac memoraliliora circa rem Analyticam continent quam 
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multa volumint ſpiſſd de his rebus kdiia Sum bibi dueirer ur 
clariſſimis virit Nrutemo ar Col linio gratids on qui nes parti» 
cipes tot meditationam egregiarum eſſe voluiftis. And towards the 
End of the Letter; aſter he had — with the Contents of 
Mr Newton's! Letter, he proceeds thus. Ad alis inaram Liter 
rarum venio que: 4 e Collinius communicatt gratiutiis you 
Fellen el et ap propinquat ions Gregotinna linearis di. 
monſtrationem.. ' Fuit enim his certe ſtudiis promitiendis aptiſimu:. 
And the Anſwer of Mr. 7/churnhasſe, dated Sept. 1. +676; after 
he had done with Mr. New: oz;s Letter about Series, concludes 
this. Similia porro qua in hac re preft it it cximiu⸗ lle Gtemetra 
orius memoranda cer fe ſunt. Et gaidem aptimꝭ ſamæ iffins 
conſultari, qui  ihfras relifle Manuſcripta luci publica ut exponantur 
operon ' #avabunt. In the firſt Part of this. Letter, where 
Mr. 7/churnhauſe ſpeaks of Mr. Nertons Series, he faith that 
he looked over them eurſörily, to ſee if he could find the Se- 
ries of Mr. Leibniiæ for · quaring the Circle ot Hyperbola. If 
he had ſearched for it in the Extracts of Re he. 
might have ſoùnd it in the Letter of Febr. 15. 1671. above- 
mentioned. For the MS, of thoſe Extracts with that Letter 
therein is ſtill. extant in the Hand; Writing of Mr. Collins. _ 
And the Mr Teibaltæ had no teccived' this "Series tri ice+ 
from Mr. Oltnturgh,;y i in tis Lerrer of Adguſt a). 1676. he 
ſent it back to — ay df:Recompetice for Mr. Newton's: 
Method, pretending that hie had communicated it to his 
Friends at Paris ed Vears before! or above; that is, two 
Years before he received it in Mr QUeabarghts Letter ofi April 
15.1675 ; atiwhich/Timd he did/notknowge:co1bethis/own, 
as appears by his Anſwer. ef Moy 20/1 6dr mentioned. 
He might teceive this Series at London; 3nd unicate it 
to his Frien ds at Paris above three Years before he ſent ĩt back 
to Mr. Oldenburg: but it doth not appear that he had the 
Demonſtration thereof fo early. When he found the Des 
monſtration, then he composd it in his Opnſcu lum, and 
commuidated that alſo to his Friends; and he himſelf has 
. Hh 4 told 
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Ssesches cb enn in the M ear 16. Howerer,cit lies up- 
on him to prove that he had this Series: before he receĩv 
ſtom Mr. O/enburgh. For in his Anfwer to Mr. Oldenburgh he 
did not know any of the Series then ſent him to be his on; 
and concealed from the Gentlemen at Paris his having teeei- 
ved it from Ne. Olalubargh with ſeveral other Series, 5 
having ſeen 4 Copy of the Letter in which Mr. Grigory had 
lene i it Ny Mr. Collins in the Beginning of che Year 267 . 

- In the fame Letter of A 27.1676; after Mr. Zeibwith 
had deferibed his Quadrature of the Circle: and Equilateral 
Hyperbola,: be added: Ficifihm ex ferichus regreſſam pro Hi 
kerbola Lab une . S8 e n unitats minor 1 m, 
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— eutbd er/avj produit Nele 4 Newtoni 4 
Ala exproſſa of >ſcitret' erit n= . * = 270d lt 
Tee. Aud reg refſuns ex arerbus atriner, inrideram ego 
directe in Regulam quæ ex 4¹ arcy fi nam cenplemen ti euhilet. 


Nempe finus complementi — 2 1 — 95+; . — &c. Sed po- 
ſtea guog ue deprehend} ex £4 i it, lam nobis communica tam pro invent- 


endo fins rente. qui aſt 7 - 858 ec. poſſe di- 
ri. Thus Mr. Teibnite put in his m lonthe Co inven- 
tion of theſe four Series, "tho the Method of finding them 
was ſent him athis-bww Requeſt, and he e under · 
ſtandl ĩt. For in tiũs ſame Lotter of Auguſt 27 1676. he deſired 
Ms. Newioxito:cxplaia it further. His Words are. Sea defi- 
deraverim u amis Nawtonus nomnelle: gueque amplins, ex- 
picet ; ws ariginem Zheorematis quod initio 5 Jem medum 
quo-quantitates py;q, r, w Operationthns invenit : Ac denique 
quomeds in Het hola regeſſunm ſe gerat ut cum ex Logarithmo' quæ- 
rit Namtrum. Neque enim expl icat quemodo id ex methedo ſua de- 
xz;ivetsr. He pretended to have ound rwoSeries for the Number 


whoſe Logarithm was given, and yet in the ſame 1 — 
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11 33 N communicated by him 
5. the two firſt being one anq the ſame Series in 
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1 00 : in 13 tter of. fired 3 4 
bee 0 2 2 but. 1 Ito e hs Newton's 
.etter 125 time, wrote back 7ely 12. 1677. that he now. 


underſtood what he wanted; and found by his old Papers, 
| Nr he bad. formerly . uſed one of Me. Newtoa's Methods of 
Rs, OY de Example which he. had then by chance 
128 .of,. there being produced noibing elegant, he had. 
out Nee uſual Impatience, neglected to uſe it any further. 
He had 2 ſeveral direct Series, and by conſequence = - 
Methoc 8 before he inyented and forgot the 
inverſe e be bad ſearched his old. Papers di- 
bel . ave found 125 Method alſo there: but 
hang þ orgot his own.! ds he wrote for Mr, Newtos's.. 
en Mr. Newton in his Letter date Nag 13. 1676. had 
explained his Method of Series, he added: Ex his uidere eſt 
quantam fes Analyſeas: per hajuſn 8 infiwitas e ampli- 
antar,: quippe; que.carum: bene 75 4 omnia peng dixerim proble- 


mata (ft numeralia Diophanti & fimilia excipias); ſeſe exteadit. 
Non tamen omnino univerſalis evadit, nift. per Alteriores quaſdam 


Met hodos eliciendi Series infinitas. Sunt enim quedam Problem 

ta #n.quibus non liget ad Series infinitas per r Divifonem vel Extra- 
tionem radicum fimpliciun Hectarumbe pervenire. Sed quomods 
in iſtis. cafibus; procedenaum fit. jam non, vacat dicere; ut ne que 
alia quæ dam tradere, que circa 18 infinitarum Serierum 
2 i in 
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vr. tiileris,- exrogitev). Now parcins OG 
ee he ſpeculations, dis mibi faſtidio Et dev at + 
n fam per. 8 anyes Amer im. Io tb 


Mr. 115 4 in his Letter of pri . an 1676. 2 
dicere videmin} pleraſque difficultatts ' 25 ale 
AS; non v 
San enim mult « ſque 4deo mired equations 
bus pendtam neque ex Qaadraturis. Pull 70 pa multi: als lite) 
Problemats method} Fangentium inverſe. Mr, Newton in 
his Letter of Oel. 44. 1676, replicd : Un 4x3 empia dene 
Problemats folubilis exiftert; volut de its preſertim Jutelligi irre 
que Mathematici ſe huttemm occuparang, vil, 2 in quibus Ratio» 


Diophantæis) ad ſeries ee * 
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cinia Mathematics locum allquems obtinere po Nans alla fan, 
auto perplexis conditionibus implicata ee 1 505 faths 
comprehendere valeamys : C multo minus tantarom 1 Shy: on 
ens ſuſtinere quod 25 requirerent. Atfamen te nimi * 6 
eg inverſe de 1 Priblemats ſum is puteffate, 
gue His di , Hd que ſobvtnds uſus ſum duplici . 
— concimiler}, a Utrengque viſem eſt impreſen- 
M4 lterls tranſpef tis confignare, ne propter allos idem obtinentes, 
8 min liq ber mutare cogerer,. caccdz1oeffh, &c. 
2 Une methides- confiffit iñ extract lone finentis quantitatis 
quatione fimul involvente fluxiqnems jus: alters tantum in 
yrs ve feriet pro quantitate qualibet — ex qua cetera 
commode derivari poſſont; & in collatione terminoram howologorum 
 Equationis reſultamtis- ad ernendos termings aſſumpte ſeriei By 
Mr. Newton's two Letters, its certain that he had then (or ra- 
ther aboye five Years before) found out the. ReduQion of 
Equations and converging Series : and 
by. the. Anſwer of Mr. Leibnitz to the firſt of thoſe Letters, 
its as certain that he had not then found out the Reduction of 
Problems either to differential Equations or to converging 
Series. 
And the fame is manifeſt alſo by what Mr. #ribnirz wrote 
in the A Eruditoram, Anne 1691, concerning this _— 
am 
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ec. zuto 
Lick Def 


— land and Ho 
Baſinels, and =o no 


8 pon be. 
wo ought it 


longer any 

afterwards worth his while to ex- 
prolaxly in the wulgar marinet which his 
— b — lo. He fqund out this new A- 
ys therefore after his Return into Gem, an by conſe- 
ee not before the Year 1677. 


"The Gme is forcher manifeſt by th Pig pus Confiders- | 


tion." De: Barren publiſhed. his Merbod Gif Xu 

Year 1670. Mz. Newton in his Ons, ecembe 
167%. communicated his Method Tungrntt to Mr. 2 — 
and added: Hic eff aun particular vel Corollarium potins Me- 
thedi generalis, que extendit'fe citra mole um ullan calenlum, von 


mado ad duc endum T. a ad quafois Carvas frue Geometricas 


Hus Nec huniaas, wel quamodecungue rea Linear allafue Curves 
reſpitientes ; 3 ns id eee alia ab s Proble- 
mau geners de Curvitatibus, Artis, Longitadinibus, Centris 
Gravitatis Carvaram, &. Neque- 7 aemadmodum Huddenii 
methodus de Maximis & Minimis) 44 hols reftringitur equationes 
vas, + eee 3 
ame alieri iſt q FEquationum . » in Rae 

ds du 4d (eries dafiniges. Me. Slaſas ſent 2. Tan- 
Nn to Mer: Oldewhurgh Jan. 17. 1675, 4 the fame . 


liz 


operz pretinne uidiatar.” This Quadrature compoſed. 
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Wii after" hed in 1 again $ (2 AO: 16 85 the 
Ame with 32 of Mr. Newton. It was founded upon three 
' Lemunas, the firſt of which was this, Difftrentia duarum dig. 
aun e ſeſden gradus applicata 1 ad Aer rentiam Lai ſeri dat Part es 
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2 37 * * ACopy « of Mr. Nause (Letter of rbess 101655 
Was 73 ent to Mr. Letbvitz by Mr Mr. Oldenburg amohgſſ the Pap 

6f Mr. Jani, Gregory, at the ſame time wich Mr. New:a's Let- 

ter of June 13. 1676. And Mr. Newto» having deſcribed in 

55 two Letters 1 he had a very general 3444065 eonſi- 

ng purely of of che Method of cotmerging Series, pally of 

by wig he thole Series to the 

Sb of: a0 


. .: A d T7 


roblems (except Plrhiaps ſome; nume: 
ral ones like thoſe of 9 aid found the Tangents, 


Areas, Lengths, ſolid Contents, Centers o — and 
Curvities of Curves, and curvilinear Figures Geometrical or 
without ticking at Surds3 and that the Nechod 


of Tangen S of Sen was biit a 'Bratich'oe Corollary of this 
other Method: Mr. Leibuitx in his tetutning Home through 
Holland, was meditaring upon the Improvement: of the Me- 
thod of 'Slufiys. For in a Letter to Mr. . Oldenburgh, dated 
from Anſterdm Nov. B 16 16, he wrote thus Alet bodus 
Tangentium à Sluſio publicats nondum rei fuſpigium tenet. Poteſt 
; liquia anmplins praſfari In eo genere ſuod munimi foret aſas 4d 
 ommis generts. Problemata: etiam ad meam (ſine extractionibut) 
gust ionum ad ſeries redutFionem. Nimirum puſſet brevis quæ- 

dam calculari circa Tangente: Tabula, eouſqus 


cost iuaanda donec 
progreſio Tabuls u e * 5 cans ſcilicer guiſque- quofque Jibuerit 
fine calculo conti, foſſit. This was the Ape enter of 
the Method ef Shifts eo a general Method, which 


Mt. Leibniiꝝ was then hinking upon, and by his IR, 
uf 


3 (6% % _. 
ban pls, 0 debe (gend eee 


ſus ad om, gener F roblemata, ; it ſcems to be th unly Im- 
provement which he had then im his Mind for extending the 
Method to all ſorts of: Froblems. The Improvement by the 
differential Calculus was not yet im this Mind, but miſt: bt 
referred tꝭ che neu Deans not wt e 1235 cal 
Mr. Newtos in chisieut : Better datei Uf, 2676, 
mentioned the Ana communicated by Dr. Barron to 
Mr. Collins in the Year 1669, and alſo another Tract written 
in 167 l. about cobverging Series, and aboùt tie other Me- 
thod by Which Tupgents were drawm after the Methods of 
Siuffus, und Marima and Minima were determined, and: the 
Quadrature of Curves was made more eaſy and this without 
litKing at Radirals, and by which Series were invented 
wle brake off and: gave the Quadratute of Curves im ſinite 
Aquatieus eh dt might be! Andithe Foundarion' of theſt 
Operacipns h cum prehended imthis . Sentende cxprefti enig} 
matten ds above. Datu eg fluent?s/quatcungue.quantHates 
Abe fluxiones invenire, & vite uerſa. Which puts it paſt 
all Diſpute that he had invented the Method of Fluxions be- 
hat time Aud if ocher thiags in that Letter be conſi- 
deted / it will appear xhat hie had chen brought it tongreat 
pet ſectionſ und made it excecding generale the: Propoliti- 
onz in His Book'of:Quadraruxes, and che Methods of conver- 
ging Series and of drawing a Curve Line through any: Num- 
ber of givetrfloints, being then Known to him For; when 
the Method bf Fluxiôns pres not in finite Equations; 
he reduced cio / aliũti ons to Edaverging Serivg by the bind⸗ 
mial Theoreme, and by the Extraction of Fhuents out of 
Equations invol Ning or not involving their⸗Fluxions. And 
when finite Equations are wanting; he deduces conderging 
Series from the Conditions af che Probleme, hycaſſuming the 
Ferms of the Series gradually, and netermining them by 
thoſ@Condicions. Aud when Fluents atel to be derived from 
Fluxions, and the Law of Wer wanting, he finds 
1 3 that 
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that Law quais grexame, by draw ing 1 Paraboliek Line through 
any Number given Points. And by theſe N 
Mr. Newton had in thoſe Days made hie Method of Fluxions 
much more -univerſal than the Differential Method of 
Mr. Leibniia is at preſent. e 20105183 U 
. dated cab. 24 


his Letter of Mr. Newton's, ob. 424. 1676; eame 
to theHands' of My: Leibnitx in the End bf the Winter or Be- 
ginning of the Spring following ; and Mr. Zeibnirz ſoon after, 
viz ina Letter dated ne 2r- 1677, wrote back: Clarifpni 
duſii met bouams 7 ongentinm nondam eſſe alſolatam Celeberrimo 
Newtono aſſamior. Et jam à melt tmpere rem Taugentions 
gineralius traffavi, ſciliert per differentias Oruinatarum. —— 
Zinc neminandogin poſterum, dy A ferentiam duarum proximarum 
ur. Here Mr. Leibnitz; began firſt to his Diffe- 
rential Method, and there is not the leaſt Evidence that he 
S 
ith in Jan  tempare rei t anrenmium: is 
tractævi, {cilicet per differentias Ordinatiram : and ſo he affirmed 
in other Letters, that he had invented ſeveral converging 
Series direct and inverſe befote he had the Method of invent- 
ing them; and had forgot an inverſe Method of Series heſore 
he knew what uſe to mala of it. But no Man is a Witneſs 
in his own Cauſe. A Judge would be very unjuſt, and act 
comrary to the Laws of all Nations, who ſhould admit any 
Man to ben Witneſs in his own Cauſe. And therefore it 
lies upon Mr. Leibnitz to prove that he found out this Me- 
thod long before the Recipe af Mr. Nemtos's Letters. And 
iß he cannot prove this, the Queſtion, Mho was the firſt In- 
vemor of the Method, is decidec. Ty 
The Marquiſs De / Hoſpital (a Perſon of very great Can- 
dour) in the Preface to his Book De Analyfi quentitatum infinit 
* $2rvarwm, publiſhed 2. C. 1696. tells us, that a little after 
the Publication-of the Method of Tangents of Des Cartes, 
5 Mt. Fermat found-alo:a Method, which Des Cartes himſelf 
*ar length allowed to be, for the moſt part, more ſimple _ 
is 


dd - - 
4 
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his en. 1 17 ee io. ſimple r g 
ward made it + bye morencarly 

y * Ions, which naturally to the Mind 4 little 
compos's of a Particle of the Curve lyi - 
* dinares infinitely near one another, ant of the Nifference of 
©thefe two Ordinates.and'of that of rhe two: correſpondent 
© Hſciſſs's. And this Triangle i like that which ought to be 
« made by | the Tags, rhe Ordinate, and the Sub tangent: 
* ſo that by one fimple Analogy, this laſt Method faves all 
i the Calculation which . either in the Method of 
Pts Cartes, or in this fame Method before: Mr. Barrow 

* ſkopr nor here, he invenced alfo a fort of Calculation 
, fork this Method. But it was in this as we 
© that of Des Cartes, to take away Fractious and Radicals he 


the celebrated'Mr. Zeibnits was introduced, and this learned 
Seometer began where Mr.Rygrow and ochers left off This 
© his Calculus led into Regio 
made Diſcoveries which aſtoniſhed the molt able Mathema · 

* ticians of Europe, &c. Thus far the Marquiſs He had not 
ſeen Mr. Newton's Analyſis, nor his Letters of D 10. 16. 
une 13-1676, and Off. 2.41676 : and (@not knowing that 

eres had done all this and: ſigniſted it to Nr. Leber, 
he reckoned that Mr. Leibnitæ began where Mr. Barrow: left 


off, and by teaching how to apply Mr. Barron's Method 
the 


without ſticking at Fractions and Surds, had 
Method wonderfally. And Mr. James, Bernelll, inthe 4x 
Eryditorane of January 169i pg. 14. writes thas: Acala 
lum Barrovianum (quem 
travis Auttor, cujuſque Specimina ſunt 1014 ills Propofitionum 
inibi contentarum farrago,) 2 6, [calculum] altera + 
Domino Leibnjtio inventum, i 
in priori illo ** eft, & ni Tan in Differentialium not ati ont 
& operationis aliquo — ab eo non differt. 1 
aw 


Tings, 


making it ufcful. Upon the Defect of this Calculus, that t 


i$ hitherto: unknown, and = 


in Leftionibss fois Groneetricls au 


norare vin poterit; atpete qub 
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tog dt thin SGH 5 ee the 1 l 
—— — lioviffoþts, nad for: drawing, i * 725 
jyenr-guacs thefalT er udes ch aber compurendur, faith. he, 
einer,, ods hu, Ant i ber Hs bd, 


a , Hf, in RenoBrevim f eg 
dad Bolft net zone ce taht am ones Inkjicio, , 
literis cunſtanter quant itates notas ſew | determinatas Eniſtc antihus, 
ant ci hobenttus a Map: Hh Finns 2 we ad 


nr galfloni tte ad lan. 44 qgnabunts....3: 
2 Fahnen e of 1 Fig, Dan 2 
We 15 ifa5dignaltriure Sr Th * 21032 201? 


tna, F wheteid : he fixſt begen- to propose bis Differential 
Marhothicbas: followed: this: Matbed, of Tangents cxadtly, 
e changed. bs, Jierrers. , and. c, of 
Dr. me :4nang: ff Wola -the,. i 0 8 
there gibes. dhe draws t wo. para et Lines and lets 
—— the under Line, in which 4% and 4 are 5 9 2 
rally 2 of. ney than 55 W aud all | the 
Terms the up es ¶ ine in hic x axe wantin 
and: for \rhd/Reaſans' given“ Y. Dr. "T0 n 155 hls 
Terms waniſhꝰ And; byrthe Terms in whi 3, are 
bus of one Dimenſion, and which he ſets Fe 990 ines, 
hexetermines the Proportion ol the Subrangent to the Ordi- 
nrg. Wall therefore: diditba Marqu ils deff gbſerve 
chat where Dr. Bærem leſtioff ir. Lojbnits, þ zn: for their 


Methods af Tangenis are exactly the ſame. 
But Mr. Leibnitz adds this Improvement of . Meth-d, 


* the Concluſion of this Calculus is coincident with the 
Ryle of Slaſias, and ſhews how that Rule preſently occurs 
to any one who underſtands this Method. For Mr. Newton 
had repreſented in h's Letters, that this Rule was a Corolla- 


ag his general Method. 


And 


# 


0 197 
And whereas Mr: Nestes had mig tb his Method in dra w- 
ing of Tangents, and determining Marima and Minima, &c. 
proceeded without ſticking at Surds : Mr. Leibnitv in the 
next Place, ſhews how this Method of Tangents maybe im- 
proved ſo as not to ſtick at Surds or Fractions, and then adds: 
Arbitror que celare voluit Neutonus de Tangent ibus ducendis ab 
his non abludere. Quoul addit, ex Jer dies fundamento Qua- 
draturas 2 red fatiliores me in hac ſentents confirmat ; 
irum ſemper figure 2 ſunt 2 que — £quationem 
differemtialem.. By which W com 
Calculation, its manifeſt that Mr. Lelbaies at this time under- 
ſtood that Mr. Newton hada Merhod which would do all theſe 
things, and had been exat whether Dr. Barrow's Diffe- 
rential Method of L er _ not be extended to the 
In November 1684 Mr. Leibnits, publiſhed the Elements of 
ehis Differential Method in the 422: — and illuſtra» 
ted it with Examples of drawing Tangents and determining 
Maxima and Minima, and then added. Et hac guidem initia 
ſunt Geometrie cujuſdans multo ſublimioris, ad diſiciilima && pui- 
cherrima' queghe etiam miſte Matheſtos Problemata pertingentis, 
qua fine calcule differential AUT SIMILI zen temere quiſ= 


quam pari facilitate tractabit. The Words AUT SIMILI 


plainly relate to Mr. Newton's Method. And the whole Sen- 
rence contains nothing more than what Mr. Newton had affir- 
med of his general Method in his Letters of 1672 and 1676. 
And in the Ada: Eruditorum of June 1086, pag. 297. 
Mt Leibnits added: Malo autem dx & fimilia adbibere guar 
literas pro illis, quia iſtud dx eft modificatio q ned ipfins x, 
&c. He knew that in this Method he mighe have uſed 
Letters with Dr. Barrow, but choſe rather to uſe the new 
Symbols d and dy, though there is nothing which can be 
done by theſe Synibels, but may be done by ſingle Letters 
with more breyity. _. 

2 K k The 


red with the preceding 


— 
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. The next Year Mr. Newten's Principia Philoſophis came 
zhwoad, a Book full of ſuch Problemes as Mr. Leilnitæ had 
called diffcillima & uicherrima etiam miſte Matheſeos problema. 
ta, S $1 MEI Li temere quife 
quam peri farilit att arumabit. And the Marquols d L Hoſpi. 
tal has repreſented this Book: preſque tant de ce culcul; compo. 
ſed almoſt wholly of chis Calculus. And Mr. Lribaitxæ him- 
* in a Letter uo —— dated from M Mareh 


quam 
— — — der — — 
his Anſwerto Mr. Fatio, primedinthe AH bau of May 
£7.00.P49:20 3-4iv.2.4. heacknowledged the ſame thing. In the 
ſecond Lemma ol the ſacand Bock of ele Principles, che Ele- 
ments of this Calenlus are demonſtrated ſynthetically, and 
— — — —— In 
Literis que mihi cum Geammtra peritiffimo G. &. Leibnitio anni⸗ 
al binc decem intercadehunt, cum figni me cumpotem eſſe me- 
thadi deter minandi Maximas ©" 7 — ducendi Tangentes &. 
4 guæ in tereminis ſardis æque ac inrationalibus pro» 
— — —— tr anſpafitis hunc ſementiam imvoluentibus Toa 
æquatione quotcunque fluentes quantitates involyemefluxio- 
nes invenire, & vice verſa} candem celurem : reſeripfit Vir ela- 
riffs ſe quogue in ejuſmodi methodum incidiſſe, & methodum 
communicauit à mea vix abludentem preterquam in verboram. 
& wotaram formulis. Uiriuſque fundamentam continetkr in hoc 
Lemmatr. In thoſe Letters, and in another dated Dectm. 10. 
1672, a Copy of which, at that time, was ſent to Mr. Leibnita 
by Mr. Oldenburg b, as is mentioned above, Mr. Newton had 


jo far 2 his Method, that it was not difficult for 
Ms, 


_ y 
Mr. Leibnisz, by the Help of Dr. Barrow's Method of Tan- 
ge ento, to collect it from thoſe Lettets. And its certain, by 
Arguments aboye-mentianed, that he did ut know it 
beſore rhe writing of thoſs Lena. 
—ů—— 
ne 13 0 Ad. 1676 
out of them in his Algebra, 
in Engl: 2683, and in Latin 2693 
mation from Helland to 
Mr. Newton's Notions of Fianione 


by the Name of the Method of Mr. Leibniz. 
And thereupon. he took notice of this Matter in the Preſace 
to the firſt Volume of his Works pu A. C. 1695. And 
in a Letter to Mr. Letbnitz dated Deceivb. 1. 1696, he gave the 
Acedunt of it C Prefationis _ 1 folium 

2222 ſpar thee jew — bete; me moniult 
| (bum rerum naw) qui — fuerat, — 
lems. — — Belgis pr ; tim illam eum 
thodo Flax ionum quai coinetdete. - Quo fern wt ( — 
tis jam pofitis) id monitum im And in a Ler- 
ter dated April 10. 1693, and lately contmntnicaced to 
the Ro he wrote thus about it. I wit you 
print t twoJerge Letters of June and Auguſt 
and-Offober} 1696: I had intimation from Holland, 2 
there ly your Friends, that ſomembus 
cauſe your Notions (of Flaxions) 
the Name of Leibnitz's ( Diſferentialis. I h *-this 
intimation when all im part of the Preface to this Volume was 
primed off 3 fo that I could only inſert (while the Preſs fayd) that 
fort Intimation thete wic you there find; Tow are not fo kind 
to your Reputation (and that of the Nation) as you might be, when 


of 
publiſhed {everal things 


there with Applauſe 


: deffved 


"there with great Applaaſe by 


= tes 1 wordh _ by you ſs longs 11 | others carry 2 
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; and ſoon after had Inci> | 
print the Letters entire, becauſe 


would 
Cho mcans Tune 


of that kind were — 36. 
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left ice in that F 
tweiLetters verbatim. 
The ſhort ſnrimation olf 

ſerted into the ſaid Preface, was in theſe Words: In iſccundo 
Volumine (inter alia) habetur Newtoni Methodus de Fluxionibas 
(at ille loquitir) confemilis nature cum Leibnitii (at hic loguitar} 
_ Calculs Diffcrentiali (quod quimramque mithodum contulerit fatis 
animadvertat, ut ut ſub loquendi formalis diverfis) quam ego de- 
ſeripſ (Algebra cap. 91: &c. praſertim cap 95) ex bini Newtoni 
Literis, aut earum alterit, Janii 13. & Octob. 24. 1676 ad 
Oldenburgum datis, cum Leibnitio tum communicandis (iiſdem 
fert verbis, ſaltem leviter mutatis, quæ in illis literls habentur,) 
h METHODUM HANC LEITBNIITIIO EX- 
PONI T, tam ante DECEM ANNOS edu plares 
lid eſt, anno 1666 vel 1665] ab ipſo excogitatam. Quod moneo, 
nequis. cauſetur de hoc Calculo Differentiali nthil a nobis dictum eſſe. 
Hereupon the Editors of the Af Lipſenſa, the next 
Year in June, in the Style of Mr. Leibnitz, in giving an 
Account of theſe two firſt Volumes of Dr. Wallis, took 
notice of this Clauſe of the Doctor's Preface, and complain- 
ed, not of his ſaying that Mr. Nemton in his two Letters 
above-mentioned explained to Mr Leibnitæ the Method of Flu. 
xions found by him Ten Vears before or above; but that 
while the Doctor mentioned the Differential Calculus, and 
ſaid that he did it nequis canſetur de calculo differential} nibil ab 
ipſo dictum fuiſſe, he did not tell the Reader that Mr. Leibnits 
had this Calculus at that time when thoſe Letters paſſed be- 
tween him and Mr. Newton, by means of Mr. Olaenburgb. 
And in ſeveral Letters which followed hereupon, between 
Mr. Leibnitz and Dr. Wallis, concerning this Matter, 
Mr. Leibnitz denied not that Mr. Newton had the Method 
Ten Years before the writing of thoſe Letters, as Dr. Wallis 
had affirmed; pretended not that he himſelf had the Method 
& early; brought no Proof that he had it before the Year 
— 


Cano) 

16271 no other Proof beſides the Conceſſion of Mr. Nenten 
that he had ir ſo early ; affirmed: not that he had it carliet ; 
commended Mr. Newton for his Candour in this Mat- 


| ter; allowed that the Methods | agreed in the main, and 


ſaid that he therefore uſed to call them by the common Name 
of his - 1-fniteftmal - Analyſes, ; repreſented, that as the Me- 
thods of Pieta and Qurtes were called by the common 
Name of Analyſis Specibſa, and yet differed in ſome things: 
ſo perhaps the Methods of Mr. Newton and himſelf might 
dier in ſome things, and challenged to himſelf only thoſe 
things wherein, as he conceived, they might differ, naming 
the Notation, the differential Equations and the Exponential 
Equations. But in his Letter of June 21. 677he reekon d diffe- 
rential Equations common to Mr. Newton and himſelf. 

This was the State of the Diſpute between Dr. Wallis and 
Mr. Leibnitz at that time And Four years; after; when 
Mr. Fatio ſuggeſted that Mr. Zezbnitz, the ſecond Inventor of 
this Calculus, might borrow ſomething from Mr. Newton, the 
oldeſt Inventor by many Years: Mr. Leibnitz in his Anſwer, 
- publiſhed in the 4d Erxditorum of May 1790, allowed that 
Mr. Newton had found the Method apart, and did not deny 
that Mr. Newton was the oldeſt. Inventor by many Years; nor 
aſſerted any thing more to himſelf, than that. he alſo had 
found the Method apart, or without the Aſſiſtance of 
Mr. Newton, and pretended that when he firſt publiſhed it, he 
knew not that Mr. Newton had found any thing more of it 
than the Method of Tangents. And in making this Defence 
he added: 24am{merbodum] ante Dominum Newtonum & Me 
nullas quod ſciam Geometra babuit ; ut} ante use maximi nominis 
Geometram NEM O ſpecimine publice dato ſe habere probavit, ante 
Dominos Bernoullios & Me nullus communicavit. Hitherto there» 
fore Mr. Leibnitx did not pretend to be the firſt Inventor. He 
did not begin to put in ſuch a Claim till aſter the Death of 
Dr. Wallis, the laſt of the old Men who were acquainted with 
what had paſſed between the Exgliſb and Mr. Leibnitz 
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The Doctor died in Ober d. C. £503; and 


Mir . Lage eau nor te put in This: _ Claim nn 
mn 1705. | 
7 Mr. Newion oubliſhed: his Taufe of Pr any in ron 


Year . This Freatiſe was written long beſore, many 
rhitigs being cired out of it in his Letters of Octo. 24. and 
— 1676. It telates to the Method of Fluxions; and 
that it might not be taken for a ne Piece, Mr. Norton re- 
peated what Dr. Wallis had publiſhed Nine Years before 
without being then contradicted, namely, that this Method 
Was" invented by Degrees in the Vears 1665 and 1666. 
| the Editors of the Ada Liphenſea-in — 1705 
in the Style of Mr. Leibnita, in an"Account cf this 
Book, 'repreſented that Mr: Leibniis was the firſt Inventor 
- of the Method, and that Mr. News had ſubſtituted Fluxions 
for Diflerences:” And this gs oy e a — to 


this preſeat Controverſy. ier 
ade publiſhed-iv che Philo bical 


For Mr. Teill, in an 

7 ratiſattions for Sept. and Offob. 1908, retotted the Accuſa 
 faying : Fluxionum Arit hmeticam fine omni dubio p imus imvenit 
D. Newtonus, at cailibet ejus E 2 3 Walliſto editas legenti 
Facile touſtabit. Badem 2 fica poſtts mutatis nomine C- 
notar leni, modo 4 Domito Leibnit ibo inAQtis Eruditorum caita of. 

" Before Mr. Newton faw' what had been publiſhed in 

45 Leipfics, he enpreſs d himſelf offended at the printing 
of this Paragraph of Mr. Xeil's Letter, leaſt ir ſhould create a 
Controverfy. Arid Me. Leibmit, uud it in a 
ffronger Senſe thanMe. Reil inrendech ir- complain d of it as 
C „ ina Letter to Dr. Shane dated arch q 1711 N.8. 
and moved thae the' Royal-Society would caufe Mr. Teil to 
make 2 publick Recantation. Mr. Fel choſe rarherto explain 
ind deſend what he had written; and Mr. Newton, upon be- 


inigſhbved the Accuſttion in the 4: Lipfrs, gave hinv leave 


te do fo: And Mt. Leibnitæ in a ſeebnd Lettet to Dr. Sloane, 
dated Decem. 29. 17 11, inſtead of making good his 2 
ation 


Ot "— 
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lation, ache, was bound 10 do thatſir might ngt be deem dea 
| Calumny; inſiſted on y upon his own Candour, as if it would 
be Injuſtice to — it; and reſus d to tell how he came 
by the Method: and ſaid that the 474 Lipfice had given 
every Man lis due, and that n ven- 
tion above Nine ears, (he ſhould have ſaid Seven Years) thac 
No body might pretend (he meaus that Mr. Newton might. not 
pretend) to have been before him in it; and called Mr. Acill a 
Novice unacquainted withthings palt, and — chat acted with 
ant Authority mn Mr. Nemtaa, and 2.clamorays Man who 
deſerved to 8 ſilenaed,/and deſired. chat Mr. Newtos himſelf | 
would give: e his: Opinitm in the Matters, He knew that | 
Mr. Teil aGiomed -nothivg more than what Dr. Walis had | 
publiſhed thirreen Years before, withqut bring then cantra- - | | 
Added He knew that Mr. Nentan had given his Opinien in | 
this matter in the Introduction to his Book of Rumdraturecs, | 
publiſhed before this Qontrovesly began: but Dr. WWallzs was | 
dead; the Mathematicians which temained in England-were | 
Novices ; Mr. Leibvite. may Queſtion any Man's | 
withour and Mr. Neto mult i n awd 
bad publiſhedbor.norbe quiet. Unt love: as: eto S 7 
The Roy as therefore, 8 as dt u 
over Me. x rr — Mr. Teil, pd being now twice Ti 
preſſed by Mr. Leibnitz:to:incexpoſe, and ſceing no reaſon to TH 
condemnor cenſure Mr. Neill without enguiring into the mat- 
ter; and that neither Mr. Net en not Mr. Leiba ts t ly 5 
Perſons alive who Koew and remembted any LNG 
Come - 


gt; 

had paſſed in theſe matters Forty Years ago) pa Fs 

neſſes for or againſt Mr. X«l; appointed a numerous- 

mittee — Letters and Papers, and report their 11 
upon what they found ; and ordered the Letters and Papers, 1 
with the Report af their Committee to be publiſhed. And by F 
theſe Letters and Papers it appear d to them, 3 Mr. Newtos nt 
had the Method in or before the Year 1669, and it did not 


appear to them that Mr. Leibnitæ had ir before the Year 1677. 
For 1 


— bees we „ „„ a „„ — 
* 
% 
5 —; 7 


640) | 
For making himſelf the firſt'-lyventor: of the Differential 
Method, he has repreſented that Mr Nenton at ſirſt uſed the 
Letter o in the vulgar manner for the given jnerement of x, 
which deſtroys the Ad vantages of the Differential Method; 
but after the writing oſ his. Principles, changed's into x, ſub- 
ſtituting x for 4x. It lies upon him to prove that Mr. Newton 
ever changed o into x, or uſed « for dx, or leſt off the Uſe of the 
Letter o. Mr. Newton uſed the Letter + in his Analyſis written 
in or before the Years 1669, and in his Book of Puadra- 
tures, and in his Principis Philoſaphiæ, and ſtill uſes ir in the 
very ſame Senſe as at firſt. In his Book of Quadratures he 
uſed it in conjunctioh with the Symbol x, and therefore did 
not uſe that Symbol in its Room. Theſe Symbols o and + are 
put for things of a different kind. The one is a Moment, 
the other a Fluxion or Velocity as has been explained above. 
When the Letrer * is put for ga Quantity: which flows uni- 
formly, che Symbol 'x*is- ar Unit. 7. and the Letter A Mo- 
metit; and =o and 4% ſigniſy the ſame Moment. Prickt 
Letters never ſignify Moments, unleſs, when they are multi- 
pflied by the Moment o either expreſt or underſtood to make 

them iufjnitely little, and then the Reftangles ate put ſbt 
Motiches, 7 5 166 02001207 ee- £05} 511 
Mr. Newton doth not place his Method in Fornis of Sym- 
bols, nor confine himſelf-ro any particular Sort of Symbols 
for Fluents and Fluxions. Where he puts the Areas of Curves 
for Flyems, he frequently puts the Ordtastes for Fluxions, 
and" otes the Fluxions by the Symbols of the Ordinates, 
any Symbols for the Velocitics of the Points which defcribe 
the Lines, that is, for the firſt Fluxions; and any other Sym- 
bols for the Increaſe of thoſe Veloeities, that is, for the ſe- 
od Fluxions, as is frequently done in his Principia Philoſo- 
pbiæ. And where he puts the Letters x, 3, & for Fluents, he 
denotes their Fluxions, either by other Letters as p, 4, 7; or by 
the ſame Letters in other Forms as &, I, Z or x, , ⁊; or by 
any 


- ——  — 


% 
* 
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And rhis is evident by his Book of IL FEI rs he 


repreſents Fluxions by prickt Letters in the firſt Propoſition, 

by Ordinates of Curyes in the laſt Propoſition, and by other 
Symbols,in explaining the Method and illuſtrating it with Ex- | 

Amples, in the Introduction. Mr. Leibuiix hath no Symbols 

. of Fluxions in his Method, and therefore Mr. Newton's Sym- 
bols of Fluxions are the oldeſt in the kind. Mr. Lejbnitz be- 

gan to uſe the Symbols of Moments or Differences 4x, ay, 4s 

m the Year 1677. Mr. Newton repreſented Moments by the 

KRectangles under the Fluxions and the Moment o, when he 
Vite His Analyfs, which was at leaſt Forty Six Years ago. 

Mr. Leibnitz has uſed the Symbols ſx, fy, {= for the Sums 

of Ordinates ever ſince the Year 1686; Mr. Newton repre- 

© ſented the ſame thing in bis 4»alyfis, by inſcribing the Ordi- 
nate in a Square or Rectangle. All Mr. Newton's Symbols 
ate the oldeſt in their ſeveral Kinds by many Years. 


4 
o ' N . 4 7 - 


And whereas it has been repreſented that the uſe of the 


= FR 


Eetter o is vulgar, and deſtroys the Advantages of the Diffe- 
rential Method : on the contrary, the Method of Fluxions, 
as uſed by Mr. Newton, has all the Advantages of ths Diffte- 
remtĩal, and ſome others. It is more elegant, becauſe in his 
Calculus there is but one infinicely little Quantity repreſented. 
by a Symbol, the Symbol o. We have no Ideas of infinitely . 
-Iittſe Quantities, and therefore Mr. Newton introduced Flu- 
xions into his Method, that it might proceed by finite Quan- 
tĩtĩes as much as poſſible. It is more Natural and Geometrical, 
becauſe founded upon the prime quant itatum 2 ratie- 
nes, which have a Being in Geometry, whilſt Indiviſibles, upon 
us which the Differential Method is founded, have no Being ei- 
ther in Geometry or in Nature. There are rationes primegquan- 
titatum naſcentium, but not quantitates prime naſcent es, Nature 
generates Quantities by continual Flux or Increaſe; and the 
_ ahcient Geometers admitted ſuch a Generation ef Areas and 
' Solids, when they drew one Lhe into another by local Motion 


Ts 3 (i086 te: 

to generate an Area, and the Area into a Line by local M 
tion to generate a Solid. But the ſumming up of Indivi- 
ſibles to compoſe an Area or Solid was never yet admitted in- 
to Geometry. Mr. Newton's Method is allo of greater Uſe 


* 
«© %* 


and Certainty, being adapted either to the ready finding out 


of a Fropoſition by fuch Approximations as will create no 


Error in the Concluſion, or to the demonſtrating it exactly: 


Mr. Leibnitz's is only for finding it out. When the Work. 
ſucceeds not in finite Equations Mr. Newton: has recourle to 


- 


| converging Series, and thereby his Method becomes. ineom- 
parably more univerſal than that of Mr. Leibnitx, which is 


config'd to finite E 
thod of infinite Ser 


* fox he has no Share in the Me- 
Some M ears after the Method of Se 


ies 


muting curvilinear Figures into other 


” - i * 


dur the Methods of ſquaring thoſe other kigures by ſuch Series 
were not his. By the help of the new Analys Mr. Newton 


found out moſt of the Propoſitions in his Principia-Philoſophies 


bur becauſe the Ancients for making things certain admitted 


nothing into Geometry beſote it was demonſtrated: ſyntheti- 


e Syſteme of the Heavensmight be founded upon good Geo- 


metry. And this makes it now difficult for unskilful Men to 


ſee the Analyſis, by which thoſe Propoſitions were found out. 


It has been repreſented that Mr. Newton, in the Scholium 


at the End of. his Book of Quadratutes, has put the third, 
fourth, and fifth Terms of a converging Series reſpectively 
equal to the ſecond, third; and fourth Differences of the firſt 
Term, and therefore did not then underſtànd the Method of 
ſecond, third, and fourth Differences. But in the firſt Pro- 
poſition of that Book he ſhewed how to find the firſt, ſecond, 


third and following Fluxions in inſnitum; and therefore when 
he wrote that Book, which was before the Year 1676, he 


did underſtand the Method of all the Fluxions, and by con- 


6 ſequence 


- 
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ly, he demogſtrated the Propoſitions ſynthetically, that 


gurvilincar Figures o | 
equal Areas, in order to ſquare. them by converging Series- 


1 P = , - 
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ſequence. of all the Differences, And if he did not under - 
land it when he added chat Scholium to the End of the Book, 
which was in the Year 1704, it muſt have been becauſe he o 
had then forgot it. And ſo the Queſtion is only whethet 


be had forgot the Method of ſecond and third Bifferences | 
before the Year 1704. 


' In the Tenth Propoſition of the ſecond Book of his Princis 


; pla Phileſophie, in deſcribing ſome of the Uſes of the Terms 
of a conyerging Series for Stvin of Problemes, he tells us 
EYES that if the firſt Term of the Series re- 
| — the Ordinate BC of any Curve 
- Line 406, and 9 — be a Paralle- 
„ logram infinitely narrow, whoſe Side 
.. D I cuts the Curve in 6 and its Tan- 
gent C F in F, theſecond Term of the 
8 -- FCeries will repreſent che Line I F, and 
Nas  the- third Term the Line FG. Now the 
Line EG is but half the iſtcond Difference of the Ordinate: 
and therefore Mr. Newton when he wrote his Principia, put 
the third Term of the Series equal to half of the ſecond Bille. 
rence of tha firſt Term. and by conſequence had not then for- 
gotten the Methocꝭ of Roond Piſſerences 
In writing that Book, he had 


— edtifaler 
the — 2 or Deereaſe of the Velocities with which Quanti- 


ties are generated, and argues right aboùt᷑ it - That Increaſe 
ox Decreaſe is the ſecond Fluxion of the Quantity, and there- 
fore hen bad-dor: ched 8 — Method of Wem os" 


* Xxions. IC 
Requeſt of DeWalt: 


In the Tear 1 69 2:1Mie: Newton; ach 
ſent to him a Copy of the firſt Propofition of the Book: of 
Qyadratures, with Examplesthereof infirſt; ſecond and third 
Fluxions- ag you may ſee imthe ſecond Volume of the Do- 
Ror's Works, pag: 301, 3$29393:and 396; And therefore he 
' hag nov;hen bases de Mathedof ſecond e 7 


eb * Nor 


after he had ſeen an Account of that 


Mi Nen ton came by it, and by conſequences that he found 
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.- Nor is it likely that in the Vent 1 Cg, bb Be added ff the 
afordhaid Scholinm to the End of the Book of Quadratufes, 
he had forgotten not only the firſt Propoſition 9 that Bebe 
but alſo os laſt Propoſition upon which that Scholium was 

written. If the Word | [ar}-which in that Scholium'may y have 
been accidentally omitted between the Words: Lorle an 212 
be reſtor d, that dcholium will agree with the two'P tions 
and with the reſt of his Writings, and the Obj — will vaniſh. 

Thus much concerning the Nature — Hiſtory of theſe. 
Methods, it will not be amiſs to make ſome 8 8 
thereup en. 

In the Commerciam' Frlfeliaum, mentio is made gf theee 
Tracts written by Mr. Leibaitz, after a Copy of Mr. Nez 
Principia Philoſopbiæ had been ſent to Hangover for him, a 


Nr publiſhed in the 
Ada Eraditoram for January and Fru 
thoſe Tracts the principal Propoſiticas o * Thar Book are 
compoled in a new manner, and claimed by Mr: Zelbuitz as 
if he had found them himſelf beſore the publiſhing of the 
| faid Book. But Mr. Leibzitz eannot be a Wienels in his 
own Cauſe. It lies upon him either to prove that de ound 
them before Mr. Nerton, or to quit his elaim- 3 
la the laſt of thoſe twee Tradts, * the 4006 Proj bn 
(which i is the chief of Mr. Newtons Propoſitions) is made a 
Corollary of the 19h Propoſition, and the 191 Propoſition 
has an erroneous Demonſtration adapted to it. It. lies upon 
him either to ſatisfy the World that the Demonſtration is not 
erroneous, or to acknowledge that he did not find that and 
the 207h Propoſition thereby, bur tried to adapt a Demon - 
tration to Mr. Newton's Propoſition to make it hisown. For 
he repreſents in his 20th — that he knew not how 


itchimſelf without the A ſſiſtance of Mt. Newton. | 
By tha Rrrors inthe 1 5 and 19th Propoſition of the third 


TaaR, Dr. Keill hath ſhewed ou when Mr. Leibnitæ 2 
| ele 


Der 1676. And the ſecond Tract he concludes with theſe 


- « 4 . * 
2 
rhiefe three Tracts, he did not well 


N 


by the 10#h, 11th, and 12th Propoſitions of this third Track. 


For theſe he lays down as the Foundation of his inſiniteſi- 
mal Analyſis in arguing about centrifugal Forces, and, pro- : 


working in ſecond Differences. And this is further manife 4 


underſtand the Ways af. 


* 


"As 
* 50 
* 


poͤſes the firſt of them with relation to the Center of Cur- 


vity of the Orb, but uſes this Propoſition in the two next, 


with Relation to the Center of Circulation. And by con- 


founding theſe two Centers with one another in the ſunda- 


mental Propoſitions upon which he grounds this Calculus, * 4 
he erred in the Superſtructure, and for want of Skill in ſ@. | 
cond and third Differences, was not able to extricate him- 


iſelf from the Errors. And this is further confirmed by the 


ſixth Article of the ſecond Trad. For that Article is errone - 


* ous, and the Error ariſes from his not knowing how to ar- 


© gue well about ſecond and third Differences. When there- . - | 


fore he wrote thoſe Tracts he was but a Learner, and this 


he ought in candour to acknowledge. 


It feems therefore that as he learnt the Differential Me- 


' thod by means of Mr. Newton's aforeſaid three Letters com- 
| pared with Dr. Barrow's Method of Tangents; ſo Ten Years 


after, when Mr. Newton's Principia Philoſophie.came abroad, 
he improved his Knowledge in theſe Matters, by trying to 


extend this Method to the Principal Propoſitions in that 


Book, and by this means compoſed the ſaid three Tracts. 


For the Propoſitions contained in them (Errors and Trifles 
excepted) are Mr. Newton's (or eaſy Corollaries from them 
being publiſned by him in other Forms of Words before. 


And yet Mr. Leibnitz publiſhed them as invented by himſelf 


long before they were publiſhed by Mr. Nerton. For in the 
End of the firſt Tract, he reprejents that he invented them 


all before Mr. Neu tons Principia Philoſaphiæ came abroad. 


and ſome of them before he left Paris, that is before OcFe - 


| Words: Malta ex bls deduci poſſent praxi accommodata, ſed no- 3 


„ 


2 
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autem r 
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bly nunc fundamenta Geametrica jeciſſe ſuffecerit, in quibus maxi- | 
fibebat diffcultas. Er fortaſſſs attente confideranti vias 


» %. 


g co 


7577 noftre Analyfi Tnfinitorum, hoc eſt calculo Sum. 


marum 


= 


 dimus) communibus quoad licuit verbis hie expreſe 0. He pretends 
here that the Fundamenta Grometrica in quibus maxima confiftes \ 

bat difficultas were firſt laid by himſelf in this very Tract, and 
that he himſelf. had in this very Tract opened vias quaſdam 

novas ſatis antea impeditas. And yet Mr. Newton's Principia 


 Philoſophie came abroad'almoſt two Years before, and gave 
occaſion to the Writing of this Tra, and was written cam- 


minibus quoad licuit verbis, and contains all theſe Principles 


and all theſe new Ways. And Mr. Leibnitæ, when he pu- 
bliſhed that Tract, knew all this, and therefore ought then 


Anſwer to Mr. Fatio he acknowledged all this, ſaying 2am 
niethodum] ante Dominum Newtonum & me nullas quod 
* [ciam Geometra habuit ; uti ante hunc maximi nominis Gtometram, 


NEMO SPECIMINE. PUBLICE DATO. fe . 
zere PROBAYVTT. And what he then acknowledged he 
ndour and Honour to acknowledge ſtill upon all 


oupht in Ca 
Occaſions. 


Mr. Leibnitz in his Letter of May 2.3. 1697, wrote thus to 


Dr, Wallis. Met hodum Fluxionum profundiſſimi Newtoni cogna- | 
tam tft met bodo nice differentiali non tantum animadverti pot. 
guam opus ejus [Principiorum ſcilicet] & l] prodit ; ſed eti- 


am profeſſus ſum in Actis Eruditorum, & allas qurque monui. 
Id enim candori meo convenire judicavi, non minus quam ipfins 


mei to Ttaque communi nomine defignare ſoles Analyſes influi- 
. tefemialis ; "que latins quam Tetragoniſtica patet. Interim que „ 

| > þ Carteſiana met hodus Analyſess ſpecioſe 
nomine venit; diſcrimina tamen nonnulla ſuperſunt: ita fortaſſe 


admodum & Vietæa 


0 ſclam novas ſatis. antea impeditas aperniſſe videbimur. Omnia 
Differentiarum(cujus elementa ius dam in his Acris de. 


to haye acknowledged that Mt. Newton was the firſt who laid 
the Fundamenta Geometrica in quibus maxima confiſtebat Diſtrul. 
tas, and opened the vias novas ſatis antea impeditat. In his 


/ | 


Ls . 2 is 
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& Newtonians © Mea differunt in nounnilis. Here alſo 
Mr. Leibnitx allows that when Mr. Newton's Principles of- 
Philoſophy came abroad, he underſtood thereby the Aſſinity 
that there was between the Methods, and therefore called 
them both by the common Name of the infiniteſimal Method, 
and thought hinifelf bound in candour to acknowledge this 
Aſfinity: and there is ſtill the fame Obligation upon him in 


your of Candour. And beſides this Acknowledgment, he 
ere gives the Preference to Mr. Newron's Method in Anti- 
quity. For he repreſents that as the vulgar Analyſis in Spe- 
cies was invented by Vieta, and augmented by Cartes, which . 
made ſome Differences between their Methods: ſo : 
Mr. Newtorf's Method and his own might differ ih ſome- - 3 
things. And then he goes on to enumerate the Differences 
by which he had improved Mr. Newton's Method as we men- 
tioned above. And this Subordination' of his Method 
to Mr: Newton's, which he then acknowledged td Pr. Wallis, - 
he ought ſtill to acknowledge. RES 
In caumerating the Differences or Improvements which 
he had addedto Mr. Newton's Method; he names in the ſe- 
cond Place Differential Equations - but the Letters which 
paſſed between them in the Vear 1676, do ſhow that 
Mr. Newton had ſuch Equations at that time, and Me. Leil- 
nit had them not. He names in the third Place Exponen- 
tial Equations: but theſe Equations are owing to his Cors 
reſpondence with the Engliſh. Dr Wallis, im the Interpola · 
tion of Series, . conſidered Frat and Negative Indices of 
Dignities Mr. Newt?» introduced into his Analytical 
Compurations, the Fract, Surd; Negative and Ini tive 
Indices of Dignities; and in his Letter of October 14. 1676, 
repreſented to Mr. Leibnits that his Method extended to the 
Reſolution of affected Equations involving Dignities whoſe 
Indices were Fract or Surd. Mr: Leibnitæ in his Anſwer da- 
ted June 21.1677, mutually deſired Mr. Newton to tell him 
what he thought of the Reſolution of Equations involving 


Dig. 
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Dignities whoſe Indices wete . ſuch as were 
helen + DE ν e And thefe Equations 

he now calls Exponential, and repteſents to the World that 
due was the firſt Inventor thereof, and magnifies the Inventi- 


on as a great Diſcovery. Zur he has not yet made a publiek 


| Acknowledgment of the Light which Mr. Newtor gave him 


into it, not produced any one Inſtance of the uſe that he litis 
been able to make of it where the Indices of Dignities are 
Fluents. And ſince he has not yet rejected it wich his uſual 
Impatience for want of ſuch an Inſtance, - we have reaſon 
to expect that he will at length explain-irs Ufeſulneſs to rhe 
f World. | 1 ua nn . . bon FA eg EN 
(* Mr.:Newton in his Letter of Oober 24-1676 wrote that 
he had two Methods of reſolving the Inverſe Problems of 


Tangents. and ſuch like difficult ones; one of which con? 


ſiſted in aſſuming 4 Series for any unknown Quantity from which 
all the reſt might conveniently be deduced, and in callating the 
| homilogous Terms of the reſulting Equation, for determining the 
Terms of the aſſumed Series. Mr. Leibnitz many Years after 
publiſhed this Method as his own, claiming to himſelf the 
_ firſt Invention thereof: It remains. that he either renounce 
bis Claim publickly, er prove that he invented it before 
Mer; Newton wrote his ſaid Lettern. 
_ . tries upon him alſo to make a publick Acknowledgment 
oſ his. Receipt of Mr. Oldenburgbs. Letter of April 15. 1675, 
wherein ſeveral converging Series for ſquaring of Curves, 
and particularly that of Mr. James Gregory for finding the 
Arc by the given Tangent, and thereby ſquaring the Circle, 
were communicated to him. He acknowledged it privately 
in his Letter co Mr. Oldenburg dated May 20. 1675 ſtill extant” 
in his own Hand · writing, and by Mr Oldenburg left entred in 
the Letter-Book of the Royal - Society. But he has not yet 
acknowledged it publickly, as he ought to have done when 
he publiſhed that Series as his W ͤwWw. 


— - 
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Ned alſa tomakea publick Ack ibwledgment 
"of his having received the Extracts of Mr. James Gregory's 

Jetters, which, at his own Requeſt, were ſent to him at 
Pats. in June i676 by Mr. Oldenburgſ to peruſe : amoi 
Which was Mr. James Gregerys Letter of Feb, A341 b I con- 
-cernigg chat Series, and Mr. Newton's Letter bf Barde 
10,1672 concerning the Method of Fluxions. 


And whereas in his Letter of Decem. 28. 1675 * wrote 


to Mr. Oldenburgh, that he had communicated that Series 
above π⁰ Nee before to his Friends at Paris, and: had 


ritten to h im ſometimnes about it 5 and in his Lerter of 


A 13-1676 ſaid to Mr. Old enlurgb that hethad written to 
him about that Series ſome Vears — and in his Letter 
0 Mr, Olenburgh dated Aug. 27. 1676, that he had commu- 
nicated 1 to his Friends above three Years before; 
hat is, upon his firſ coming from Londan te: Haris: He is 
dgeſired to tell us how it came to paſs, that hen he received . 


Mr. Ollenburgh's Letter of Apr. 15+ 1675 be did not know | 
that Series to be his own. 


In his Letters of Fuly 15. and. Oel. x6, 1674, he. tells . 
us of hut one Series for the cireumference of a Circle; and 


(aich that the.Merhod. which gave him this Series, gave him 


alſo a Seties for any Arc whoſe, Sine was given, tho the 


Proportion of che Arc to the whole Citcumſtrence be not 
known. This Method therefore, by the given Sine of 30 


If he had alſo a Series for the whole Circumference:dedus 
ced from the Tangent of 45 Degrees, he is deſired to tell the 


Wor d. what Method he had in thoſe Days, which could 
give him both thoſe Series. For the Method by the Trank- 


mutation of Figures will not do it. He is dedted alſo totell 
us: 155 his Gig ye he did not rs more Quadra 
* e Cir 


Lures than one. (619 039564 3124 
And if in the Vea 1674 be had "he Demonſtration ofa 


Degrees, gave him a Series for the whole Cireumſerence. 


Series for finding any Arc whoſe Sine is given, he is deſired 


Mm | | re 


( 21% ) 
bo tell the World what ir was 4 and why in his Lover of Mey 
132. 1676 he deſired Mr. Oldenburgh to from 
Mr. Collum the Demonſtration of Mr. Newton's Series for © 
doing the ſame thing; and wherein his own Series differed 
' from Mr. Newton's. For upon all rheſe Conſiderations there 
is a Suſpicion that Mr. Newtor's Series for finding the Arc 
Whoſe Sine is given, r 
and that in the Vear 1673 he began te communicate it as his 


—— — 9 Fade, and the next Year wrote 


9 of it as his own in his Letters to Mr. Oldenburgh, m order to: 1 ; 


the Demonſtratidna oc Method of findi 
the Year following . when Mr: Olde 


- fach Series. 
ſent him this 


Bur 


. _ Series and the Series A Mr. Gregory and Six other Series, 

he dropt his Pretence to this Series for want of a Demonſtra - 
tion, and took time to conſider the Series {ent him, and to 
compare them with his owa, as if his Series were others. 


_ different from theſe ſent him. And: when. he had found a: - 
Demonſtration of Gregory's Series by a Tranſmutation of Fi- 
he began to communicate it as his own to his Friends. | 

at — AS . — in — Ach Eruditorum 1 
169 1. Ng. 178, ſaying;: uno 16 5 compoſituns- am 
— Za . ab tele ab ill tempore 

| &c. But the Letter by which he had received. this: 
Series from Mr. 0/denbyreb he conecaled from his Friends, 
and pretended to Mr. 2 that he had this Series a 

Near or two before the Receipe of that Letter. And the 
nent Year, upon receiving two of Mr. Newton's Series again 
by one George Mohr, he wrote to Mr. Oldenbergh in ſuch a: 
manner as if he had never ſeen them before, nod pion Pre · 
tence of their Novelty, deſitred Mr. Oldenburgh to procure- 

from Mr. Collins Mr. 2 s Method of finding them, If 
Mr. Lejbnitz thinks fit to obviate this Suſpic dog is in the 
firſt Place to prove that he had Mr. 5 Sos before be: 

received it from Mr. Oldenburghs Be 


Ie 


Triangular; $6 and to niake it his own; re 
he wondted chat Monſieur Paſcal, in his Book entituled 


5 | told us that his Friends know how: he came 


u tied dp, nm alfo to tell theWorld what was the Me- 
tod by whe ch the ſeveral Series of R for the Circle 
and Hyperbola, ſent to him by Mr. Newton Fane 13. 1676, 
and claimed as his own by his Letter of Auguſt 2 
were ſound by him befor e he received them from Mr. Newtos. 
And whereas Mr. ſent him, at his an Requeſt, a 
Method of Regreſſion, which 
did not know to be his own; not underſtood ĩt; but ſoſoon 
as he underſtood it he claimed as his own, by pretending 


that he had found it long before, and had forgot it, as he 


perceived by his od Papers: 
Candor 111 Juſt ice, either to 


it lies n Him, in point of 
1 firſt 


preventing future Difputes. 
Mr. Leisus in his Letter to Mr. 


1677 claimed a Right to a certain 
Numbers Natural, Triangular, 


dated Feb: 3 


pyrs — Triangulo- 
repreſented that 


 Triangulum' Avithmeticam, ſhould omit it. That Book was pu- 
bliſhed in the Year: 1665, and contains this 


Series ; and Mc Leibes: bus not yet done him the ſuſtice to 
acknowl 


edge that he did not omit it. It lies upon him thete- 
fore in Candor and Juſtice; to renounce his Claim to this 


Property, and acknowledge Mr. Paſchal the firſt Inventor. 
He is alſo to renounce all Ri 


of Mouton as ſegond Inventor: for ſecond Inventors have 
no Right. The ſole Right is in the firſt Inventor until ano- 
ther finds out the ſame thing apart. In which caſe to take 
away the Right of the firſt Inventor, and divide it between 
him and . other, would be an Act of Inj | 
Ia his Letter to Dr. Seam dated Decem 29. ryrr. he has 

by the Differen- 

tial Method. It lies upon him, in point of Candor, openly 


and plainly, and without further Heſitation, to ſatisfy che 
World how he came by ir it. Mm 2 


27. following, 


upon che firſt reading he 


Inventor of this Method, or to renounte his Claim to it __ &. 


| of a Series of 


of che 


ght to the Differential Method | 


= 


(ans ) 
** ſame Letter he has told us chat he had.this Methiba! | 
— 4. Nine Years before he publiſhed it, and it follows ftom 
thence that he had it in the Vow 1675 ot before. And yet 
its certain that he had it not when, he wrote his Letter 0 
Mr. Olaenburghj dated Th. . _ 1676, wherein he; affirmed; 
that Problemg,pf. the Inverſe Method of Tangents and ma- 
* . ny others, could not he reduced to infinite Series, non tt 
Equations c or Quatiratures. It lies upon him therefore, in 
E of Candor, to tell us what he means by Aerrer- to 


hav ound nad Nen der before he had found. it: e 
have 


wed that Mr. Ceibnilæ in che End of ws, 
6, il returning home Lo France through England and 


LA, 
Holland, was meditating how to improve the Method of 


Slufins for Tangents, and extend it to all ſorts of Problems, 
and for this end propoſed, the making of a general Table 


Improvement. But about half. a Year aſter, when be was 
newly fallen upon the true Improvement, be wrote back; 
Clarii, g. Sluſii Methodum Tangentium nondum eſſe abſalut am Cele> — 
berrimo Newtono Aſentior. E jam A MU LTO TEAM. 
PORE rem Iangertium generalins tract avi, ſcilicet per di e 
roi Ordinataram.. M hich is as much as t ſay that he had 
rag: Improvement long before thoſe Days. It lies upon him. 
n point of Candor, to make us underſtand that he pteten- 
ded to this Antiquity of his Invention with ſome ne a De- 
ſigu than to tival and ſupplant Mr. Newton, and to make us 
believe, that he had the Differential Method before Mr. New: - 
ton explained it to him by his Letters of June x 3: and Ofiker: 
24.1676, and beſore Mr. Oldenburgb ſent bin a- Copy of 
Mr. Nemton's Letter of Decem 10. 1672 concerning it. 
The Editors of the 4 Eruditorum in June 1696, in gi· 
an Account of the two firſt Volumes of the Mathema- 
tic i Works of. Dr. Wallis, wrote thus, in the * of 
eibnitz; Caterum ipſe Newtonus, nan minus Candore 
— r preclaris in rem Mathematicam meritis inſignis, Eri. 2 
| | „„ 1 Pris- 


of Tangents; Webb had not yet found out the true; = 


Cure 
vntustim auovit Leibnitium, tum cum (imtorvtueute relaberri- 


* 


glieanæ tune Secretarie) inter ipſes (ejuſdem jam tam Socictatis 


Sopigs) Commercium intercederet, id eſt jam fere ante. annos vi- 


 ginti ei amplins,” Caleulum ſum differentialem,' Serieſque infius- 


140, & fro tis quoque Methodos gener ales habuiſſe; quod Walliſius 


in Prefatione Operim, fact inter eos communicationis mentio-' 
nem faciens, prætes iit, quoniam de eo fortaſſe non ſatis ip con- 


ſtabat. Ceterũm Different iarum confideratio Leibnitiana, caja- 
wentionem facit Walliſius (ne quis ſcilicet, ut ipſe ait, cauſeretur 
de Calento Differentiali nibil ab ipſe ditium fuiſſe) meditationes 


aperwit, qiie aliund: non «que naſcebantar, Cc. By the Words 


Dr. Wallis's Works,, it appears that Mr. Leibnitæ had 
feen that Part of the Preface, where Mr. Newton-is* ſaid 


himſelf in the 474 Ermitorum for April 169. pag. 178, ac- 
knowledged that he found it after. k 


And as for his pretcrided general Method of infinite Series, 
it is ſo far from being general, that it is of little or no uſe. 


Ido not know that any other Uſe hath.been made of it, tan 


to coloul over the Pretence of Mr. Leibnitz to the Series of 
Mr. Gregory for ſquaring the Circle. | n. 


-* Me. £eibnitz, in his Anſwer to Me. Fatio printed in the 
Ada Eruditorum for the Year 1700. pag. 203. wrote thus. 
Ipſe [Newronus] ſcit unus omnium optime, ſatiſque indicavit pu- 


blice cum ſua Mathematica Naturz Principia publicaret, Anne 
1687, nova quedam inventa Geometrica, que ip communia me- 


eum frre, NEUTROM LUCI AB ALTER 


ACCEPTA, ſed meditationibus quemque ſuis debere, & 4 
me decennio ante [i. e. anno 1677] expoſita fuiſſe- In the 
Fig.  S Book 


mo# iro Henrico Oldenburgs Bremen, Societatis Regie n- 


to have explained to him (in the Year 1676): the Method of 

Fluxions found by him Tea Years before , Or above. . 
Mr. Nemton never allowed that Mr. Eeibnitz had the Dif- 
ferential Method before the Vea 1677. And. Mr. Leiblnit : 


Arte returned home from  - -- | 
Paris to enter upon Buſineſs, that is, : after the Year 1676. 


here cited out of the Preface. to the two: ſirſt Volumes r 


— EA was „ ——— 0 4 Us RS ot —-—¼ù . 
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das 
acknowledge thut Mr. Leibnire found this Method wirhour 


_ receiving Light into it from Mr. Newtor's Letters above: men- 


tioned'3 and Dr. Wallis. had lately told him the contrary. 
without being then confured or contradicted. And if 
Mr. Le#bnitz had found the Method without the Aſſiſtanca 


of Mr. Newton, yet ſecond Inventors have no Right. 


further: Certe cum elementa Calculi mea edidi' anno 1684, ne 
conſtabat gaidm mili aliud de inventis ejus [ ſo Newtoni] in 


Tangentes Invenire non ſablatis irrationaltbas, quod Hugenius 
queque ſe poſſe nbi fignific vit poſtta; ei caterorums tjus Calculs 
adbue expe Newtonum, viſo* 


*Expers. Sed majora multo cunſecutum N 
dem libro Prineipiorum ejus, ſaris intellixi, Here he again 


Light imo Mr. Newton's Merhod : vet he now denies 
that this Book contains any thing of that Method in it. 
Here he pretended that before that Book came abroad he 
knew nothing more of. Mr. Newtos's Inventions of this kind 
than thiat he had a certain Method of 'Tangents. and chat by 
that Book: he received the firſt Light into Mr. Newton's Me- 
thod of Fluxions e bur in his Letter of Fove 27: 167% he 
acknowledged that Mf. Newton's Method extended alſo to 
Quadratures of curvilinear Figures, and was like his own. 
His Werds are; Arbutror qua celare voluit Newtonus an. 
gentibus ducendis ab his nan alludere. Quod add, ex bor eo- 
dem fundamento D auraturas quogue reddi facilioves me in fen- * 
tentia hac confirmat-; nimirum ſemper: figare ille ſant quadrabi- 
les que ſunt ad 4quationem differentialens; . 

Mr. Newton had in his three Letters above-mentioned 
(copies of which Mr. Leibnit x had received from Mt. Olden- 
bergh) repreſented his Method ſo general, as by the Help of 
Equations, finite and infinite, to determin Maxima and Mi- 


ame, Tangents, Areas, ſolid Contents, Centers of Gravity, | 


2 . Lengths 


23 


Mr. £-5b»#s in his aforeſaid: Anſwer to Nr Hario, wrote 


hoe genere, quine qued ipſe olim fignifiteverat in literin, poſſe ſe | 


acknowledged that the Book of 1 gave him great 


bp here referred unto, Mr. Newton did nor _ 


ordinary and wants an. Explanation. 
Alt that time he explained nothing more concerning his 
own Method, than how to draw Tangents and determin 
Maxima and Minima without taking away Fractions 7 | 
O all 


3 (219) 
Lengths and Curvities of curve Lines 2nd curvilinear Figures, 
and this without taking away Radicals, and to extend to 


and co inverſe Problems of Tangents and orhers more diffi- 


believe that Mr. Newton's Method was - {6 ral- 


Mr. Newton in the Firſt of his three Letters fer down his 


Method of Tangents deduced from this general Method, 
and illuſtrated it with an Example, and faid that this Ma- 
thod of ho ap ptr oh Branch or Corollary of his. Ge- 
neral Method, and that he rook the Method of Tangenes 

Slofins to be of the fame kind: and thereupon Mr. Leibmite, 
in his Return from Paris through England and Holland into 
| 22 was conſidering how to improve the Method of 
as we ſhewed above out of his Letters. And in his'third 


Letter Mr. Nerton illuſtrated his Method with Theorems * 
for Quadratures and Examples thereof. And when he had 


made ſo large an Explanation of his Method, that Mir. Lell. 
ae had got Light into it, and had in his Letter of Fave = 
+677 explained how the Method which he was fallen into 
anſwered to the Deſcription which Mr. Newtoz had given of 
his Method, in drawing of Tangents giving the Method of 


' Slafins, proceeding without taking away Fractions and Surds, 
and facilitating Quadratures ; for him to tell the Germans thar 


Method, he knew nothing more of Mr. Newton's Invention, 
than that he had a certain Method of Fangents, is very extra» 


He certainly knew that Mc. Newtop's Mcthod would d — 


. the like Problems in Curyes uſually called Mechanical, 


eult, and to almoſt all Problems, except perhaps ſome Nu - 
meral ones like thoſe of Diophantns. And Mt. Eriba in 
his Letter of Avg. 17. 1676, repreſented that he could 


of 


of Klaas, and extend it to all forts of Problems, 


* 
of — - 
Tune 21. 


in the Year 1684. when he firſt publiſhed his Differential 


6220) - 
this, and chereſore ought in Candor to have acknowledge 
it. After he h thus far axplained his, own Method, bb 

added'thar what he had there laid down were the Prinei- 

ples of a much ſublimer Geometry, reaching to the moſt 

_ Jifficult,and valuable Problems, Which were ſcarce co be #e- + 

 Hlyed without the Differential Galculus, AU SMI. 

another like it. What he meant by the Words 40 
SN was impoſſible for, the Germans to underſtan © 
without an Interpreter. He ought to have done Mt. Newton | 
| Juſtice in plain intelligible Language, and told the Germans 
bh the et hadus S M 1.L.1S, and: of what 'Exyenc 
and Antiquitꝝ it was, according to the Notices he had recei- 
ved from, England.: and to have acknowledged chat bis own 

Method was not fo ancient. This would haye ꝓrevente 

Diſputes, and nothing leſs than this could fully deſerve the 

Dame of. Candor and Juſtice. - But afterwards, in his An- 

: ſwer to Mr. Fatzo, to tell the Germans that in the Y car 1684. 

when be firſt publiſned the Elements of bis Calculus,, he 

0 — of a - Methodus STMILIS, nothing of | 

any other Method than for drawing Tangents, was very 

ſtrange and wants an Explanation. ER 2D ee 142! ot af 4 

_  q Jr lies upon him alſo to ſatisfy the World why, inſhis An- 3 

ſwer to Dr. Wallis and Ho, 


* 
* 


5 


Br Wallis and Mr. Fatio, who had publiſned that 
Mr. Newton was the oldeſt Inventor of that Method by many 
ears, he did not put in his Claim of being the oldeſt Inven- 
Y tor thereof, but ſtaid till the old Marhematicians were dead. 
and then complained. of the new Mathematicians as Novices ; 
attacked Mr. Newton himſelf,. and declined to contend with = 
any Hody elſe, not withſtanding that Mr. Newton in his Lecs 
. ter of Oob..24. 1676 had told him, that for the ſake of Qui- 
et, he bad Five Years before that time laid aſide his Deſign 
of publiſhing what he had then written on this Subject, and 
bas ever ſince induſtriouſly ayoided all Diſputes about Phi- 
. loſopbical and Mathematical Subjects, and all Correfpon- 
dene by, Letters about thoſe Matters, as tending to Dif- 
3 putes; 


0 4819 


| tes; and or the lame Reaſon, has forborn to pl of 
1 Ff , Untill it was ſhewed him that he Hood ac ba 
-of Plagiary 1 


in the 4a Lipfiz, and that what Mz: Tell 

publiſhed was only in hisDefence from the uilx of that Crime. 
It has been id the 'Riyal-Saciety gaxe -judginggc 
agginſt . wirhour fies 115 oth Parties. But tis 
is 2 Miſtake: 851 wen judgment is the 
„Matter. Mr 225 #2 indee. 00 red" the Nez 3 | 

" *condemn'Mr. Teil without heating both Parties ; by 
the laſhe ſort of fuſtice "they. might have condemned 
Mr: Liz Withour 1 'both Parties; for they have 
i] equal Authority” over ther both, And when Mr. Leib- 
1n;ts dediitied to thake good his Charge againft Mr. Xl, 
the Royal · Society * in juſtice have cenſured him for 
not making it But they only appointed a Commit- 
Tee to ſearch out and examin ſuch old Lettets and Papers s 
wete ftill extant about theſe Matters, and report their Opi- 
— ou how the Matter ſtood according to thoſe Letters and 
pers. 1 were not appointed to examin Mr. Leibnitæ 
of "Mr. Teill, but only to report what they found in the an- 
.cient Letters and Pagers: and he chat compares their Re- 
port therewith will find it juſt. The Committee was nu- 
merous and SKilfol and a0 0 of Gentlemen of ſeveral 
Nations, and the Society arc ſatisfied in their Fidelity in ex- 
amining the Hands and other Circumſtances, and in printing 
what they found in the ancient Letters and Papers ſo exa- 
mined, withour adding, omitting or altering any thing in 
favour of either Party. And the Letters and Papers ate by 
order of the Royal- Society preſerved, that they may De con- 
ſulted and compared with the Commercium Epiſtolicam, u hen- 
ever it ſhall be deſired by Perſons of Note. And in the 
mean time l take the Liberty to acquaint him, that by tax- 
ing the Royal-Society with. Injuſtice in giving Sentence 
againſt him without heating both Parties, he has tranſgreſſed 
one of their Statutes which makes ir Expulſion to Tefamie | 
8 chem. | Nn | The 
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 clared in his Principles, near the Beginning thereof, in theſe 
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nere derivare. licergt. 
ut noni bi 12 ink mn i g quibuſ: [dam pendere 4 | 
cg nitas vel in Fa 


= ſed to be. 1 


nt Wn e 


e fignrs regulares coherent 1 7 
4 gantur recedunt : 75 - quibug 325 ral Phi | 
15 2 1h atur am ff Of A: \; End o — 


id a thas fo on want of a ſuffi- 
cient Number of Expe timents, he forbore to deſeribe the 
From of the Actions, oof Th 7 5 or A 981 which this 


Bock! in the {ſecond ion T6 


traction f 15 perform And for the {a ieaſon he is 
lent about the Cabſe,of Graviey, : Thee NG no Ex- 

periments or W 4 Which he might prove. What 
was. the Cauſe ereof. And this he bath abundantly de- 


Words: Virium. Cauſas & ſedes Fhyſicas jam non ex penda. 
9925 a little after-: Foce Aitractionis, Impuljas, wel Propenſi 1 
e cundue in centrum indifferenter & pro: iſe muutug promi ſe | 
- wſur ſo, has Vires mn Phyſice ſed Mathematice. tantum. conſide. 
rande. ul caveat Lector ne per bujuſmodi voces cogitet me 

1 ſbeciem 


— _—— 


— — — — —— 


nr! IS Rib 1 ee be 40 ed far * d 
ſreciam vel modum act ianit, cauſam vt ant rat ionem pbyſicam alipubi dif- 
me; vil Centris (quæ ſunt panda Mathematica) wines vere & phyſics 
| 1 forte ant Centra trabere aut vires Centroram e dixero. And 

in the End of his Opticks: Qua cauſa effitiente be attraitianes lc. 
gravitas viſque magnetica & electtica] peragamur, bie nan inquire, 


= "x _ 


tipi vim ut in uni verſi um ſolunimodo vim aliquam fignificave intelliga. 
tur qua corpora ad ſe mutuo tendant, cuicunque demum cauſe attribaemda 
fit illa vis. Nam ex Phenomenis Nature illud nos prius edoctos oportet 

4 1478 corpora ſe invicem artrabant, & qu ænam ſint leges Orproprietates * 
ius attrattionis, quam in id inquirere par fit quamam ficient rauſa n 
rag aturtartractio. And a little after he mentions the ſame Atria» 
ions as Forces which by Phænomena appear to have a Being in 
Nature, tho' their Cauſes be not yet known; and diſtinguiſhes 
them from occult Qualities which are ſuppoſed to flow from the 
ſpecifick-Forms: of things. And:in the Seholium at che Endrof - 
his Privciples, after he had mentioned the Properties of Grhyity, 
he added :'Rationem veto barum Gravitatis propr 


vel al aliquo modo nobis incognito. Hane vocem Aitir act 


ietatum ex Phanomes 
nis aondum potui dedutere; & Hypotheſes non fig. Quieguid nim tz 
Phenomenis non deducitur Hypotbeſis vocanda eſt; & Hypotheſes ſeu Me- 
tapbyſice jeu Phyſice,ſeu Qualitatum occult arum, ſeu dec banic a, in Phi- 
loſophiz experimenta li lorum non babent.- —=—1/atis eft. quod Gravitas 
re vera dxiſtat & apart ſecundum leget d nabis epi, & a Corporis 
cæleſtium r- Mavis noſtrii motus omνJpſuuſſiciat: And aſter all this, ene 
would wonder that Mr. Nemton ſhould be reflected upon for not 
explaining the Cauſes of Gravity ànd other Attractions by Hy- 
potheſes ; as if it were a Crime to content himſelf with Certain- 
ties and let Uncertainties alone. And yet the Editors of the 
Ad Evuditorans, (a) have told the Wotld that Mr. Newton denies 
that the cauſe of Gravity is Mechanical, and that if the Spirit or 
Agent by which Electrical Attraction is performed, be not the 
Ether or ſubtile Matter of Cartes, it is leſs valuable than anHypothe- 
fis, and perhaps may be the Hylarchic Principle of Ds. Henry Moor: 
and Mr..Leibzitt, (%) hath accuſed him of making Gravity a 
natural or eſſential Property of Bodies, and an occult Quality 
and Miracle. And by this fort: of Railery they are perſwa- 
ding the Germans that Mr. Neutun wants Jud 
able to invent the Inſiniteſimal Method. 


(a) Anno 1714, menſe Martia, p. 141. 142. (b) In tractatu de Boni tate Dei 
S iv Epiftolis ad D. Hartſoeker & alibi. a Ic 


uam g Attrattionem appello, feri ſane poteſt ut ea eſſiaiatur impulſi : | 


gment, and was not 
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Ae muſt be allowed chat EA. ntlemen differ very much 
— iriÞPhiloſophy,” The one procteds upon the Eridencæ ariſing tom 
Expeti ments andPhanomena, and ſtops where fuch Evidence is 
waming; the other is taken up with Hypotheſes, and propounds 
them, nor to be examined by Experiments, but to be believed 
| wichout Examination. The one for want of Expesrimghts t@:decide 
- _ the Queſtion, doth nor aſſirm whether the Cauſe af:Graviey.be 
Mechanfeabor not Mechanical the other that it 45.@a-penperual 
Miracle if it be not Mechanical. The one (hy way af Eaquiry) 
attributes it to the Power of the Creator that che leaſt Particles of 
Matter are hard: the other attributes the Hardneſs of Matter to 
conſpiring Motions, and calls ita perpetual Miracle if the Cauſe 
of this Hardneſs be other tian Mechanical. The ene doth not 
aim that animal Motion in Man is purety mechanical: the other 
reaches that it ĩs purely mechanical, the Soul or Mind (according 
to the Hypotheſis of an Harmonia Prſtabilua) never acting upon 
the Body ſo as to alter or influence. irs Motions. The one teaches 
that God (che Ged in whom we live and move and have our Be- 
ing)4s:Omniprefent'; but not as a Soul of the World: the qthar 
chat he is not the Soul of the World, but INTELLIG ENA 
S URAAHUN DANA, an Intelligence above the Bounds: of 
the World; whence ĩt ſeems to follow that he cannot do any 
thing within the Bounds 2 unleſs by an incredible 
Miracle. The one teaches that Philoſophers are to argue from 
Phænomena and Experiments to the Cauſes thereof, and thenee to 
the Cauſes of thoſe Cauſes, and ſo on till we come tothe firſt 
_ Cauſe - the other that all che Actions of the firſt Cauſe: are 
Miracles, and all the Laws impreſt on Nature by the Will of God 
are perpetual Miracles and occult Qualities, and therefore ot 
to be conſidered in Philoſophy. But muſt the conſtant and uni- 
verſal 'Laws of Nature, if derived from the Power of God or 
the Action of a Cauſe not yet known to us, be called Miracles 
and occult Qualities, that is to fay, Wonders and Abſurditie: ? 
Muſt all che Arguments ſor a God taken from the Phznomena of 
Nature be exploded by new hard Names? And mult Experimental 
Phileſophy be exploded as-wiraculous and abſurd, becauſe it aſſerts 
nothing more than can be proved by Experiments, and we can- 
not yet prove by Experiments that all the Phænomena in Nature 
can be folved by meer Mechanical Cauſes? Certainly theſe 
things deſerve to be better conſidered. 
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Preftantiſſmi, & Societatis Regie Berolinenſis dun 


vixit Soc, De varia apparentia Stellæ novæ in 


Collo Cygni Narratio: à Miſcellaneis Berolinenſibus 
Ne N Pag- 205. — Sn 


Van Pan nt 88 EV fel 


Fixag, quoad apparentem carum magnitudinem 


— 2 gant, gulli damen inter omnes muta- 
bilis apparentiæ Stellas — mirabilior habita eſt, ill quam 
Fabricius Ange 1596. in collo Ceti prim usobſervavit; Lictt 
enim primò pro cjuſmodi nova Salla bal habita fuerit quæ nun- 
duam antea extigerit, & poſi quam Aon non amplius 
gſlet redi ditura: nun tamen experientia atis comprobavit 
cam conſtanter exiſtere, & abſque omni dubio a prineipio 

mundi in e loco, quem nunc quaque ofginer,. exſtiiſſe. 
Hoc ſolummodo in ea mirandum, quod ſeſe quotannis in 
varia magnitudine ſpectandam — & plerumque cer- 
tis temporibus nudis oculis plane videri nequèat à qua de 
cauſa etiam a Domino Hevelio Stella Mira vocara a: 
Aliam huic ſimilem ego quoque in collo Cygni depre- 
hendi, multo autem minorem, & quotannis breviori ſpatio 
tempoxis conſpiciendam. Unde mirum non eſt cam tam- _— 
diu incognitam manſiſſe: Imo pro ſingulani felicitatere- | 
putandum, quod £9 ipſo tempore viſibilis ſuerit, ac in ſua 3 
maxim magnitudine rit, quo Baperas ſtellas in 5 
Cygno cpaliderabas & delineabat, udi cam notä & defig- 5 
navit, & inter conſtanter apparentes fixas 5** magnitudinis 
recenfuit : quemad modum etiam ſupra memoratam in | 


collo Ceti, cum hocee Sydus conſid & delinearer, 
in quaxta magnitud ine — & liter o deſignavit, 


Sam-: 


— 


. ths MY * 
eamque pro eber af Stella fea habvir. 
Ut mutabilem ap er- ſtellæ & in collo Cygui de- 
prehenderem, occaſionem dedit ſtella capiti Cy 1 ney 
quam Fevelins, Aſtronomus ſolertiſſimus, Anne 1670 & 


71. obſervavit. Cum enim ſpem conciperem fore ut ea 
Join ſtella nune iterum ſæpius eſſet appatitura, hon ſecus 


ac ſtella in coll Ceti, quam Hevelio poſt primam diſpari- 
Sebi Sh 


tionem mox iterum apparuiſſe conſtabar, qu 

1 & 11 & 16˙% Jui 586. nockidus ferenis, non ft 
tem reperiebam; ſed 

yu mag nitudinis i in collo Cygni, a Bayero gtæca litera 

ſignatam, deſiderari. Die vero 9. (19.) Oftobris dep! 


hendi eam nudis oculis diſtinctè ANA Et quia facile 


adducebar ur exiſtimarem eandem nudis noſtris oculis ite- 


intes 


rum diſ 


ram, delineavi aliquot ipfam citeu 


harum cum illa comparatione magnitudi inem ejus, eum de- 
creſceret. — uti Fig. A exhibetur. 
r um eſt quoque, ellam iſtam paulatim dbere- 
viſe, donee eam Tubo 8 pedum non pottctim amplius 
aſſequi, cum tamen aliam Ilm in collo Ceti, quando nudo 


noſcere poſſim. 

Ab illo tempore quzrebam quidem ſtellam iſtam variis 
noctibus fruſtra, tandem verò tamen eam reperi 6 6160 
Aug. 1687. iterum ope oQopedalis Tubi, at vero exię 
valde. Inde de die in diem creviſſe deprehendebatur ; & 
factum eſt, ut die 23 Octob. (2 Novemb. ) irerum'pringd 
vice nudo oculo ſeſe conſpiciendam ptæberet, valdelicer 
adhuc dum exiguam. Die 2 (12% Nov. optime erat. 


conſpicua, etiam poſt 26 Nov.(6. Dec.) ut ut hoc ulti · 


mo die jam iterum in ſtatu decreſcendi exiſteret. Poſtno-· 
dum non niſi per Tubos dignoſei potuit, tandemque aded- 
exigua evaſit, ut iterum Tubo 8 pedum eam deprehendere 


non potuerim. Atque ita avimadverſum eſt hac vice, ab 


O0 2 una 
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potius anifhadvertebam ſtellim fllanj | 


ſtellulas, ope bipedalis magnzque capacitatis Tabi, ut ex 


oculo non amplius pater, per tubum 4 pedum ſemper dig- 
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non ante aum ultimo elapſum hanc Stellam nouam ſecundum 
D. Kirchii monitum- conſpeximns ; idque juxta Idus Falii, 

. | K. Yong um multo clarjor quam v vici ac fere £qualis mediæ 
in cee K Bayerd n) appergit-: 741 poſt menſem nudii oculis 
inconſpicus facto, tandem etiam Tele [copio evanuit. Jurta 
ptriodum 4ua revolui dicitur, menſe ſaltem Auguſto. currentis 
anni 1715 miximan ſuam claritatem adi piſci debet ; unde cu- 


riofis ( fyderum ſcrutatoti bus de hac re [at ſane notabili certa capi 
- poterint documenta. "== 


Ut autem facilins i in Cale miveniatar, duo . Alje- 
cimns, quorum alterum exhibet Cui collum, cum Fixis huic 
Neve adjunttis, Noviſque duabus aliis intra  ſecalum in ejus 
vicinia emerfis; ; quarum que ante Peer. Cygni etiamuum con- 
ſpicitur quaſt quinti bonoris : que vers ſu ſub Capite per bie * 
tantum viſa hattenus latet. G7 liera Figura, 4 et. Kirchii A, 
-Teleſe Copicas Neve proximas demonſtrat, ut [ciatur quo prac | 


loco primum redeuntis radium ſeduli C eliſpices Ti #0 armati pra- 
fiat lari debeant. 
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ccidit, u Ts oculo plane, inviſthilis mancat, dum per 
"ubum 2. conſpicua & maximam ſuam magnitud inem 
e 


| prout Anno 1688 in fine, & 1689 in priaci- 
|: - pio anni aceidir. E contrario, ſe ente anno: 90, ſtella hæc 
eo melius videri poterat, & qui, 

ſua vicina, quam Berus juxta 2; , collocavit extra collum 
2 — 4 litera notavit ; Wandern aur memoriæ 
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von ante am ultimo e ſam hang Siellam novam ſecundum 
D, Kirchii  monitum- conſpeximns ; _idque 7255 ar L 
| 95 an mnlto clirior quem uicins 2, 4c fete aqualis 
in celle Cygni (Baycro. n) p. "Ga, A $i pes Gealte 
8 7 alta, tandem etiam Tel eſcopio evanuit. Juxta 
3  Ptriodums 4ua revolei 'dicitar, menſe ſaltem duguſto currentis 
. | anni 1715 maximan ſuam claritatem adipiſci debet ; unde cu- 

* 7 lofis fyderum lernt atotivns de bac re i ſane netabili certa capi 
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cimus, ſuoram alterum exhibet Cui collum, cum Fixis hnic 


vicinia erf; ; quarum que ante Peclus Cn etiamunns con- 


ſfpieitur quaſt quinti honoris: que vero {ub Capite 
tante viſe haftens latet.. , Hęgura, 2 et Kirchii 


loco primum redeuntis radium ſedul} Cæli iſpices Ti wo armati pra- 
fal tart debeant. 
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Giving an Account of divers Rare Plants, 08fervel 
the laſt Summer 4. D. 1714. in ſeveral Curious 
Gardens about London & particularly the Society 
© A _ checaries Phyſick-Garden at Chelſea, | 


V James Becher F. R. 8 n 
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2 deri. Ray's Emgliſhi Herball Tab x. 
RY 37.3 mon 219. Rib zi I 
Anthyilis Palenting Cluſ 25 72 186.09 Fig: Ja Hiſp. _ 
big. Park. 446. fig 3. 513] . 
Anthyllis maritima;Chameſyce fimilis CB. 282.1. Phyt.. 1 | 
Ae ſpecies I Chabr. 472 1. * 1. B. 
Vol. 3. L. 8 4. Fg. INN 
This is a low ſpreading . Plant, with ae a 
* Leaves and — —— bluſh Flowers, \ © 
Dr. John Plara M. D. and publick Profeſſor of Yalentia, 
firſt obſerved this Plant about the Ditches of that Cu. 
and there ſhewed it to that accurate Botaniſt Car, leftor 
_ . * Who has given us a very good Figure 


I 
— 


F% 
* 


e ef it. 7 ä 
Dr. Magnol hath alſo found it it. on the Goaſls of Lan E 
| guedocł. | 


Monſ. Riquear Apothecary to the late Queen of Spain, ſent 
me the Seed of this and many other curious Plants, which 
he collected about Madrid, ſeveral of which were the laſt 


Summer raiſed in our Phöet Garden at nene where tlüs 
Maul 5 
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Zinn 


ron, frequently in Heh and about Hautpeljere.. 


= ler, -and by i its Mucilage, blunts-the — — of the Hu- 


0 8 829 
2. ('230 j 
2. Annual Flenvorr. Ray #if. Plant. 88. t 
Pſzlliam mojus, erectum B. pin. 151 z: alterum CB ray 
A 1 g. 
bre Publicaris Herba Ger, 471. fig My Ju. 587. 
phy. 2, A. ene, 41d. A id Belg: $23 ObCa39. 
Its Top Branches an 2 ſomewhat fat or clamy, 
its ö — ars like tall 12 0 apd broader than the Perennial, 
Grows plentifully in -A.. about Montpelier. - . 
3. — AY Flea wett, Ray H. LO 882, 2. 
Pſy liam Dioſcoridis five Indicum foliis crehatis C B. I 99. I. 


prodr. 99. 1. 


o 


= k — 


| Ph llium Indicum foliis . pak. 277. 3 


P(altiden laciniacis foliis Boo 8. Tab 4. 
This differs from the common Annual, only" in hiring 

nocht or ind ented Leaves. BT \ . 4 E 2 AF) er 

. 4+ Perennial Fleawort Ra 882. 3. 

Pſyllium Camer. Epit. 811. Fig, C 50K, * 3-1, K. l. 
3. p. 513. fig. 

1 majus ſupinum C. B. x T3 > 'mojus C. B. phyr. 

353.1. eit WO: $1 

| Phiinns maj beinen Park. 27% 2. & vulg. 278. fe- 
cu 

piyllium Plinianon f fortè, * perenni, ſapiaum Lobel 
"Icon. 437: L. id. Belg. 5g. id Ob. 239. fig: - 


r 9 


Vertes. The Seed of this Plant evatuates * i 


mors and is therefore commended in Dyſenterics and other 
Corroſions of the Gutts. 
Dr. Soame has d it in Excdriations of the 


experience 
Urula or Palat and where the Tongue is parcht. 
H. Reuſnerns ſays a Mucilage of its Seeds in Roſc: water 


with Vinegar has cured great Pains in the Head, proceed- 
ing from a Hot Cauſe, when other Medicines have failed. 
The 
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3 een Gn, iT 
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Keie Aceris folio oa 


19 88 0 Britan. Tab. 8. fig. 7 


Me. ale was tl © che _ er) ved thi * 
About Ing 15 100 159 me ris bett 
a Specimen of Tua ately ſent me from Perer 264 4 


chell Botaniſt to his Royal. 1 5 the Dak# of Fhtuct. 
| 6. Thopiy e ad 14 cap. 7. 3 
3 ingiedieſyy ingſa Park RE: | 

Poterion Lob. Ic. T. 2. p. 2 Bele. 7.2 2. p. 30. Ob got Fig. 


Poterion Lab. ſi 
Poterio inis folio Pimpinells, (p ſpinofa & B. 82. Tr WS Arr 


Ramolph 2 rel this Plant on the ides of EY 
Libanus, and from whom all our Fig are copied. 


Dalæ bam 1 nce. RARE. ir in the FLY about Murs g 
asse Pp G20! in Cindy, 1 Ru- 


ntzan Grati 


Honorius 


ſticks of that Iſland, make a Tea of rhis . ant which" 

cures them of all Sorts of Fluxes. 

Its called Sail in moſt parts of "HI . 
Yo 0s led Cat-Surcory Ray 257.c.6. 

Citagance Dalech. fl. Cyani, fol. Coronopi Gebe 155 te. tert. 


2. I. B. 3. J. 25 p. 26, Fig. 
Chandrilia Seſamoides dicta Park. 786. fig. 5. 


Chondrilla Seſamoides dicta cerulea CB bye, 217. 14. 
Chondrilla cerulea, Cyani capitulis C B. 1 8 


Seſamoides panvum Matth; Ger 397.7 lc, 4. oil 49 3.fi 
Its blew Succor) like Plowers, with narrow dented GA 


diſtinguiſh it from all others. = Grow 


glich Herbal Tab 8. Fig, 727 
ors & folio Dantes, minoxi tamen e 53. 


ns 72 1 CB. ein 


r 07 engt 139; P 232 3 Siviy 
Orows ber common in ar In drag 0 
NN 4 


ilk, ard | % 
| chered his" off gant * Plant in Flower Veg Fummer i in 
8 i 12 jeſt ys Gardens at 1 undet the care 
i of Me. Wie King Georg ges Gardiner... 
ellow Cat. Suecoty. 
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nance, Cretica fl. luteo. 
255 31 ini. e Alpjn. Exe. 286. th. Pork. * 75 


9. Sea er 1 186. 3 
* A Foalt. 280. Ic. 4. CB. phy. 118 WE. 
. Jacobea marina five C ineraris Chabe: 30. Le. 6. 1B. 2. 242 


p- 105 6. fig. 7 Foes 
Facobea marina ſive Clneraria vulg Park. 669. fig: 7.7 2105 
Jacobeg maritima C B. 131. 3. 5 
Tpbis has been long cultiyated as a great Ge in 


Gardens. 5 
 Perines.  Hipinns ay s the xy tlans uſe! this as a very 
ſovereign Plant, drinking a Tea of it for the Stone, and to 


open all Obſtructions of the Bowels aud Womb. 
5 e, on the Coaſts of 7. aſcam. | 
10. Sicilian Ragwort. Ray 286 9. 


Jiacobea Sicula c hryſant hemi facie Bocc. 66. Tab. 


It leaves like our Corn Marygold, flowers. i in 22 Gar- 
den even till Chriſtmas. Grows wild about Catania, &c- 
11. Common Narrow Cafidony Ray 28 . 4. 


Eljchryſon ſive Stachus citrina anguſtifolia C B. 264. 4. vel 
Gallica phyt. 5 13. 4. 

| Chryſocome vulg, x. Cluſ. 326. fig. . 

Chryſocome media, 1. Srechas ding yu] & Barrelier, 974-Ic. 


409. as | 


* 8 % 1 
Stechas citrina (ive 4 ok tix 95 pi '6 46. Ki 
Serchag citrina five Coms aurta Park; 88. fig. 7. | | 
Srethas citrina, tenuifolia Narbonemſis I. B. 3.1:26.p. 154 * . 

ead. flore Jutgo palleſcenteye Chah. 369. lc. 5. 
"The Leaves of this plant ate beſt bpkeegte in J. B. and 

Chabreas, being much Harrower: chan rhofe F red 'by - 
Claftss:. 
| os plencifully about — where it Flbeers in 
April and May. 

1:2. Candy Cafidony 18 8. 
Phchryſurs Creticum CB. 264. 6. 
Chryſocome.. 5 quæ Cretica Clul. 327. | 
Chryſocome- five Stæc has citrina cretica Park. 69. 8. 

Stechas citrina globoſo & amplo flore Creti ica Barrelic 5 
987. Ic. opt. 8114. 
This laſt Author has given a very acrurate Figure of this. Y 
_ Plant, which is {© beautiful an Ornament i in aur moſt cu- 

. rious Gardens. 
13. Stif rim d Mary gold. Ray 338. c. 4. pl. 2. 
After Atticus Cæſalp. 495. c. 30. Ger. N . 1. Jen. 488 Ic. i. 

Aſter Atticus. 1 Clul. 13. Fig. f. 4 loticus Tabern. Icon. 

361. 2. 
Aſter Att. Iuteus vulg. Park. 128. fig, 1. | 
After Atticus & Inguinarin ſ. Inguinalis Lab. le. 348. 2. Bag. 

423. Obſ. 188. fig. 
After = foliis ad florem rigidis 2 B. 266 I. Phys. | 
518.1 
Cloyflactewum Aſteris facie, foliis ad florem rigidis. H. 

Leyd. 144. 

Its Rim of yellow Flowers is beſet with Riff long; 
array green Leaves, by which its diſtinguiſhed from al 
others. © 

Its common in Skciy Itah, Nurbon and Spain, Flowring 
in May and June. 
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Atractylis veterum, T 


; path ways and Borders of Fields. 


an Chameleon ni 


(.234 ) 
14. Bobart's Venice Chamemil Ray 3: BY 123.15; Ee 


Cotala Veneta Sophiefolio. Nebim 
Ch How annuum oo otule f; fatide fol.; amplio tibus; 


capitulis ſpinoſis Bob. H. Ox: 3. p. 16. 12. See, VI Tab 


3 Fi 
e ee he 


led of this F 
FRY 7 be WY. Thillle Ray 304. 4. 1 


Atracyli d. Dale 168. 3. Ger. 100 le. k. J 4h? : 
"Mt, ©. | 
Atractylis lutea 2 B 


39% 1: fl luteo Pe. 963. Ic. 1. b 
*** fl. luteo Chabr. 353˙ Ke. 4: J. B 75 


I. 25. p. 85 fig. 


Atractylis 7, beophrafti & Doſe. ſanguinco ſucco Col. r 


© 
. Ray has given a large Deſeription of this "A p- 


4: from the accurate. Columpa, and. is remarka kable far its 
biged, Juice. 


Its id to have the fame e with oe card bau. 


 didfns. 


Grons in France, Spain and Italy as alſo: abour Geneva i in 


16. Cobweb Diſftaff : alle. 
Atracłylis ramulis araneoſis. 
t vetrus Park. . 5 
This differs from the Diſtaff-Thiftle in having its upper 
Stalks wooly like-Cobwebs, It was many Years es upper 
in Mr. Charks Du tois his Garden at Mitcham, from Seed I 

gave him brought me by Me. Samuel Daniel, Surgeon, from | 
the Iſland Coos. 

17. Clufius his Salamanca Welted Thiſtle, Ray 3 15. 


roads 


5 Acarna major caule folioſo CB, 379. 6. Park. 966. f. 6. 


carne ſimilis, fl. purp Chameleon Salm ant Clef l. B. 3. Laß. + 
« 91. fig. Chabr. 155. Ic. 6. 


Chameleon Salm anticenſis Cluſ. Hiſt. 153 f 1. Fonſt. 1265. 


fig. 2 . Clufins 


GEL 
(4155 ö 
3 Claas felt r this about r in EEE 
- _ hath ſince been found in Langnadact and other places. 
e be his Fiſh Thiſtle Ray 345. 4 Rela 


Suppl. 74- 4: 
1 phraſts Ger. Torn 


on 12 . * 


34 Jonſſ. SUES 


Acurna di Thekrots Imperati 1 0 1 A 27 
. major caule 


non fol 


"Kcarna 7 beophr rend il. C. Hale Bare 21K. lc. 


1 
Aaurna fmilig. Carduys palyacanthus Chabr, 356.16 2. 
s 2 8 Cauſabona, Acaru ſimilis 1 1 LL 25 Ps 3 
fig. 
| exatus his ele which Bandicr heh rag qpicd,. ry 
we peproſeps © is elegant 4 B. axe 2 
_ than Lobels which Park and moſt others have fal- - 


Grows on the Hills, North of Ris near the Iron Mines in; 
the Iſland of lun. 

19. Dwarf Nar bene Artichoke. Ray 329,29. 
extern i majus incanum humble, cap. N El. ber an | 
| uſt it. 449- 

7 —— aculeatus Lob. Ic. p 2. p. 7. Ad. 367. fig. 
Jacea montana incana Pini capite C B. 272. | 
- humilis mont. cap. Pino ſimili C B. phyt. 5 31. 13. . 
Faces pumila Nurbonenſis Park. 47 1. fig. 6. 
cea mont, capite magno S I. B. 3. L 25p 39. fig. 
©. Chabr. 343. K. 3- 
5 Stæbe Pines, amplo capite 1 970. lc opt. 138. 
Some of the bottom Leaves of this are whole, which are 
not expreſt in any Figure yet extant. I haye received very 
fair Specimens of this elegant Plant from that Accurate 
Botaniſt Dr. John Saluadore at Barcelona. It Grows plentifully 
in Narbone and about Montpelier where it Flowers in June, 
as it did this Summer in Chelſea Garden. 


_ | 20, Cob. | 


— 


—_— 
* 


and narrow, its Head woolly like a Cobreb, beſet with long 


1 pumila 4d 23 5 fie. pumila ſerpens acaulis ferme Lob. 


stæbe Callica & Austriaca elatior Cluſ 1. 4. p. 10. 


(2 36.) 
* 20. c obweb-headed Yellow 5 + Knapweed Ray vol 3 
* 5 204 2 


Carduus Coſts: e alats catile, cxpite lanvginoſo V | 


EE Bit: 350. Fault. 441. © 
Jacea Lyfit. caneſpens alato eauls; capir. ſpinoſs & lanugino- 


TL. 9+ —_ 
Its Root Le like+ able, but on the Salt whole 


Thorns, in the midſt of which comes a yellow Fewer. 

Raiſed this Summer in Chelſen Garden 

21. Succory-lcaved, Tellow Oriental ru. 

bl aces litted Oriental. capit. ſpinis ſimplicibus armatis. 
The lower Leavts are lobated like the Srebe Salts ' hs 

Clef. but on the Stalks they are plain and narrow, it the 

Top grow ſpecioùs yellow Flowers like the Sultan, of that 


_ Colour, ſer int ſealey Heads, each cading ina fimgle Tongiſh 


"-Prickle. © 


- 1 haveasyet ſeen this only 105 Mr. "Fairchild at Hoxton, 
© raiſed from Seed which Pr: Sherurd ſent to Mr. S: 


oneſt reet, 
22.Purple Xnapweed with black edged Scales. Ray 37* 21. 
Facea carnea, mirginibus ſquamarum nigris Nobzs. 


. \Facea humilis, Hieracii folio Park. 471. 5. H. Lugd. r 193. fig. 
Jacea humilis alba, Hieracii folio CB. 270 2. Phyt. 530. 


12. 


Ic. 542. 2. 

Jacea Monſpeliacu cui in ſquamis fibræ nigrz, interdum 

aàcaulis I B 2 l. 25. p. 29. Chabr. 343. c. IJ. 
Lobel firſt obſerved this'at Montpelzer, where its. more 


commonly found with a white Flower than a purple. 


Mr. Fezreel Jones gathered it about Lisbon, a very fair Spe- 
— cimen of which Monſſeur Vaillant ſent me — Fag. os 


23 Auſtrian and Spaniſh Stæbe Ray 324.4. 


Stæhs | 


. 2 17 ) 
Stæbe Auſtriaca elatior Park. 476 
Stæbe major, calyculis non ſſ plendenribus CB. 29 73. + 
| Stebe Salmantic. alterius, altera ſpecies Cluſ. Hiſp. 182. 
Centauriam majus in Muris Geſs. Hort. 252. 
- - tenuifolia Chabr. 345. ke, 6.1B.3.L 25. Pp. 31. 
Jann alba Lag 11 11 92. Ic. 2, . 
Jacea ap _ 4.C B phyt. 532. 4 
acea non ſpinoſa, fol. m iviſis elatior, epttolt mme 
, ribus — ſp lendentibus Bob. Oxon. 140. I5 
Its lower 2 — ſmall and deeply cut, its 2 towers purple 
like the Common, with ſmall half ſtar d hairy Scales, © 
| * Monl. Riqueur ſent me the Seed of this from Madrid, 
which Flowred in | Chelſea Garden this Aatamn. i 
24. Ponas Pine leaved Candy Knapweed. 
Chanepence Pr. Alpin. Exot. 76. fig. ex ſentantia G. Sherard. 
Chamæpytis Bert hiolo. 
Chamæpytis fruticoſa Cretica Belli. . 
Facea fruticans Pini folio C B. 271. 3. Pluk. Tab. 94 is 3. 
Jacea Cretica fruteſcens, Elychrife folio, 4 magno 1 
raſcente J. Cor al. 31. | 
Stæbe Roriſmarini folio Jonft. 731. fig. 4 
Stabe — — Pone 329.fig. Chabr. p44 
„LB. 3. I. 25. p. 36. i 
| Stabe at - Chamepine frurticoſo di Candia Pone: 
1 
Stæbe Cretica fruticans, Picræ aut potius Pini anguſtis foliis 
erebrius ſtiparis Bob, Oxon. 137-8. Ray 3. p. 204. 29. 
This is not the Cam arboreſcens lon geln Pr. Ps 
. Exot. p. 30. as Parkinſon and ſome others wm 
Dr. Plukenet's Figure (which he took from Sir George 0 
Wheeler's — vety well agrees with che Pattern 
which Dr. Sherard (ent yo tn Sen AD. 1705- Profper 
| 4 $ alſo is well cut. Pona his amongſt — of 
wed ” Mount 


2 = 


= 
Ll 
* UENO ——U—E— — — — — — — — — ”— l 

p : 


the Italian Edition from a Native. 


the Reverend Mr. Stoneſtreet. 


(238) 


Mount Baldus was taken from a Garden Plant, b 


ut that in 


This elegant Plant 1 have'only ſeen with Mr. Fairchild 
at Hoxton, raiſcd from the Seed which Dr. Sherard ſent to 


* 


25. Aſh leaved Scabios Ray Vol. 3. p 236. pl. 10 


Scabioſa Fraxinelle folio Inſtitut. Rei Herbar. 666. 


This is a ſpecious Plant and grows in Chelſea Garden 
near two Foot high, its lower Leaves are much deeper den- 
ted than the Fraxinella, and more reſembles our Manna 
Aſh, It Flowers in Fuly and Auguſt. © 


Umbelliferous Plants, Sc. 
26. Arch-Angetica Ray 434- 3. Bob. H. Oxon, 281. Fo 


_ © Archangtlica Cluſ. 114. Ic. Fan. 694. Chabr. 400. le 6. Dod. 


* 318. fig. Fonſt. x000. fig. 3, Park. 940. fig. 4. I. B. 3.1. 25. 
p. 143. fig. „ 1 
Angelica Ceſalp. 307. c. 48. | WS on HE 
Angelica ſylv. montana CB. 156. 5. phyt. 273. 4. Morill. 
J foo m0iif 5 5 
Angelica mont. maxima, floſculis candicantibus, ad cau- 
ium nodos umbellifera Pluk. Tab. r 34. fig, opt. . Alm. 

Bot. 30. | 
Imperatoria Archangelica dicta El. Bot. 267. Inſt. 317. 

- Grows on the Alps and other Mountains. | | 
27. Round Parſley Ray 462. c. 18. 1. H. Ox: B. 293. 13. 


| * Aplum peregrinum foliis ſubrotundis C B. 153. 9, Progr. 


81. fig. phyt. 269.7. 1 
Daucus 3. Dioſc. 2. Plinii Col. 109. fig. 


Selinum montanum Offic. Dale Supl. 103. 2. 
S:l;num peregrinum 1. Cluſ. 199. c. 21. Hiſp. 431, 


Stlinum 


AY 


(239) 
Selinum five Apium — 1. Clu. park 929. ſig · 


Saxifraga 3 Cæſalp. 315 
Viſnaga minor quorundam, Selinum peregrinum Cleſ. fine 
_hirſurol B. 3. I. 27. p. 94. fig- Chabr. 396. Ic. 2: 
Claſius obſeryed this 450 Salamanca in Spain, Columna 
in Itah, and Mr. Ray-in the Hedges about Meſſina in Sicih. 
28. Geneva Laſe wort. Ray 42 7. 5. Bob. H. yoo. 
7 21. 6. bi” 
Lap fol. r irs Moris. Umb. 2 9 
- - - majus Al/mageſt. Botan. 27. . 
' Libanotis latifolia a reraCB phyt 277. 3. 
- «.- five vulgatior C B. pin. 157. 2. | 
Libanotis Theophraſti Lob. Ic. 704, 1. Belg. 257. Obt. 402. 
- Libanotis Theophr. major Jonſt. 101 0 Ic. I. 8 
Seſeli Æthiopicum Herba Dod. 3 13. Fig. 
This Grows plentifully on the ills about Geneva. 
: 29. Great black Maſter-wort. Ran 475. bk... 
Aﬀvantia Cluſ. 194. fig. major Moriſ. Umbell. 7. & 10. 
= maj.corona floris purpuraſcente Inſtit Rei Herbar. 314. 
Aſtrantia nigra Ger. 828. Ic. Jonſt. 978. hg Lob. Ic. 681. 2. 
Belg. 829. Obf. 388. 
Aſtrantia nigra major Bob. H. Oxon. 279• 1. 
. Helleborus niger Sanicule folio major CB. 1 86. 'S phy 
| o. 
N nigra 726. Hiſt. 300. fig · 1. Sanicula form. Ic. 831. 
- »- Ranunculoides, Saniculæ folio major Alm. Botan. 198. 
Sanicula fæmina Fuchſii 670. fig. 
— — aliis Elleborus niger I. B. 3+ 1 34 b 6 38. 
8 | 
Veratrum nigrum Dioſc. Dod. 38. fig. 
Lhave ſeen the Tops of this mixt with ſome vulnerary 
Herbs from Germany. 
It Grows on the Alps and the Hills about Geneva. 
o. Shrub Hartwort. Ray 476. c. 5. | 
Seſeli „ Offic. Dale ſupl. 104. 45. Lob. Ic. 6 34. Is 
Ad, 284, Bax. 771. fig. 


20 KL |  Seſeli 


0 240 ö 
Seſeli Aue frutex Bob. H. Ox: 298 C. 27. Dua 322. 
ig. Ger. 1233. ic. Fon/t. x42 1. Ic. Park. 907. ſig 14. 
Seſeli ON fracieo/pe, folio Periclymeni — 49% 
Ice 4. I B. 3. 1.27 pp 197. fig 
Seſel Æthiopicum Saficis folio C B. 161. 7. 


- - Herbariorum CB. phyr. 285. fig. 
-Bupleurum atborefcens alicts folio E. B.2.60 Inf. | 
This Grows on the Sea Coaſt at Marſeilles 4. "Gout 


Mont;clier. 

31 Great Turnfol Ray 50 f. 
Heliotropium Dod 70. ng. 
Heliatrogium majus Dieſe. C B 253. 1. phyt. 487.1 N 
| 1 maus G. 264. Kc. x, Jonfe. 334- le. 1. Part. 

-" p 
Ficliorropium majus fl. albo l. B 3. LZY p. 60. fig. 
Heliotropium, Herba Cancri C haby. 52 1. Ile. . 
9 e majus & Herb C ancri Lob. le. 26 0. 2. Belg, 


3. Obf. 132. lc. ; 
Places of France, Itah, Germany, &c. 


. wild in m 
Galen 's Hore bound Ray. 557.9. 


22 24: 
* Galeni Cly. 35. fig. Hiſp. 387. Dod 88. — 590. 


f. 4. 
Alyſſum Galeni Ger 379 9. fig. Jonſf. 465. Ic. t. 
| Ahyſum 9729 Clafii & Herbariorum Lob. Ic. 524. l. Belg, 
620.0 . 
Alyſum -- 1. ny foliis profunds ineiſis C B. 232. 
Aarrubium album, fol. bagel eons inciſis, fl. cxruleo Bob. Ox. 
3577. 12. Sect xi. Tab. x. fig. 
Marrubium Hiſpan. ſupinum, calyee ſtellato & aculeato E B. 
161. Inſt. 192. 
Dr. Salvadore hath ſent me this from Barcelona: It grows 
alſo about Madrid and other parts of Spain. 
3- Galen's Zorehound with more deep cut Leaves. 
Alyſſum Galeni foliis altiùs inciſis Nobis. 
Like the Common, but the Leaves much deeper 8 
and 


S 


„ 
fooeſtalks. Both theſe 1 have obleryed i in 


4. Spaniſh Silver Horechoand- 
Marrubium 57 upinum, fol. ſericeis argenteis E B. 161. 
_ daft: 192. 
Marrubium album H ſpan. majus Barrel. 26 3. Ic. 686. 

This was raiſed. in Chelſes Garden from Seed which 
Monſieur Ricquenr (ent me from Madrid, and the Plant is 
is well exprelſt i in Barreliers Icons. : 

Tory Lane uillara's Horchonnd Ray 3. p. 303.11. & 304; 8. 
Pl 1 Dit ammus Hiſp. Scrophulariæ folio E. B. 157. Inſt 188. 
Gee — 278. ſive Heu bim nigrum 

 Siculam Boc. Mu. 151. Tab. 114 

Dr. Laurence Heier Profeſſor of Anatomy at Altaf ſent 
me formerly a Specimen of this amongſt divers curious 
Plants he had gathered in the Phyſick-Gardens at amt er- 
dim and Leyden. 

A Dr. Herman's Figure very accurately agrees with th's 
ant. 
Marrubium album rotundifolium - Hiſpanicom maximum. 
| Schol. Bot. 60. Parad. Batav. 201. fig opt. 
36. Herman, Cupt Horehound Ray 3. p. 303. 10 
18 Dictamni 3 foliis & facie Farad Bat. 200 
7 
peudo-Dictamnus Hiſe folio rugoſiore Schol. Bot. 61. Bob. 
; Oxon. 380 N 9. 4 

leudictamnus Hiſp. fol. criſpis & rugoſis E B. 157. Liſt. 
18388. 
N nigro rotundo criſpo folio. Bocc. Mul. 

152. Tab. 1. 

This chiefly differs from the Common in having a : 
and larger Flower-cups; ; its Leaves more pointed and fome- - 
What ; aq 

1 Common Caps Hl Horehound Ray 557. xl. 
Pſeudo-Diclamnus Park. 2g 
Fſeudo- Dictamnus verticillatus inodorus CB. 222. 2: %. 
424- 2, g P t-.,- 


ſtand on longer 
Chelſea wes” 


_— — : 
* yo 


— 
— — 
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pfeudodictamnum cam Epit. 474 fig. opt Dea. 281. fig 


Verbaſcum 4 


«C 242 ) 
P/euodift mais fol non crenatis, rerricilfarus cots Bib 
H. Ox. 379. 1. h A DIB6D % | 


Ger. 651. f. 2. Jonſt 795. f 1. 

Pſeudo * floribus verticillatis Lob. Jon. Te: 2. 
592 Obſ. 267. fig. OY 

This is known from the laft, in having maler Capps, | 


'B elge 


plain and rounder Leaves on very woolly Stalks. 


38. Broad Phlome, Yellow or French Sage Ray 511. 13. 


 Phlomis fruticoſa, Salviæ folio latiore & rotundiore Inſtin 


177. 

Salvia frut. lutea, latifolia froe Verbaſcum hiv. Sc. Park. 52 | 
fig. xi. 

Perbaſeum latis Salviæ foliis C B. 240. 1. phyt. 


7 , 6 
Pirbaſoan ſylv. Matth. Cluſ. 28. fig t. t. ne 
Matth. Lob. Ic. 56. B. 661. Obſ302; Bat W 
The French call this Plant, Sauge Sauvage or Wild Sage. 
It groms plentifully on Sierra morena or the black mountain 


. ſuppoſed the Mons Marianus F the Antients, ſituate be- 


tween Portagal and Andaluſia, where the Natives call this 


Plant Matulera. My worthy Friend Mr. Charles du Bois tells 


me the Country People about Mitcham ule this as a certain 
Remedy in the Quinſey. 

39. Narrow Phlome. 
Phlomis Wanted Salviæ folio longiore & anguſtiore Inſtit. 

177. 

The Leaves of this are very like Common Sage, but 
paler above and whiter underneath, and much leſſer tban 
the laſt and narrower. That accurate Botaniſt Dr. Salva- 
wore hath ſent me this from Barcelona. 

40 Aleppo Phlome. 


Pleudo Salvia Chalepenſts ampliore follo cordiformi Bikirt: 


H. Ox: 397. 2. Sed. xi, Tab. 6. fig. 
Theſe 


n 
Theſe Leaves differ from the Broad Phlome in being thick - 
ker, more rugged and cordated at the Footſtalk: I am 
obliged to Mr. Jacob Bobart for the firſt Knowledge of this 
Plant, which I have ſince obferyed with Mr. Thomas Fair- 
e toe doo: ... — 0 
nr e > ', wy 
Phlomis Samia Lunarie folio Boer. p. 62. 
 Phlomis Samia Herbacea, folio Lanaria T. Coral 10. : 
The Flowers pale, buff or whitiſh; the inſide or lower 
Lip pound or fhadeq with brown, the Bottoms of each 
Calyx are guatded withtwoor three long {lender Thorns, 


its Root or lower Leaves, in Shape, reſemble Garden Ho- 5 


neſty, but are — and underneath ſoft and whitiſh. 
* | have as yct obſerved this Plant only in Chelſea Garden 
where it Flonred in July. 7 908 3 

42. True Old Time Ray 5 19. 3 c. 7. Lecaan 43. pe 80: 
Thymus Capitatus qui Dioſcoridis C B. 219. N 414. 3. 
Thymum legitimum Claf. 357. fig- opt. . 
- Thymun 1 Park. 7. fig. T. 
Thymum Creticum Jonſt. 574. fig. 3 opt. 
Thymum Cret ſ. Antiquorum J. B. 3.1 28. p. 262. 
This fragrant Time of the Antients | firſt received from 
Coos; it grows alſo about Sevill and Cales. 
43. Broad Candy Savory Ray 519. 4 


* . Satureia Cretiea CB 218. 4. phyt 413. 4 Jonſt. 576. f. 4. 


Satureia Cretica Jonſt. 576. f. 4. latiore folio Bob. H. Oxon. 
„ ED. | | 

 Thymbra legitima Claſ. 358. fig. 1. opt- 

Thymbra legitima Dioſcoridis Ponz 104, 

Thymbra ſ. Satureia Cretica legitima Park. 5. fig. 4. 

 Thymum Creticum Ponæ verticillatum Barrel. 278. Ic. 898. 

- Tragoriganum Claſſi Ger, 543. fig. 
Its diſtinguiſhd by its broad Tyme leaves and cloſe 

Whotles. | | 

44 Black rough Goat Savory Ray 523. 3. Lecaan. 37. p 77. 

EEE 7 „ 


— ar - "+. — — — — — ® -» - * - - 
1 — — . — 5 - — . — — 
. l * - , . 2 * — — «a 4 oy 3 — * . — - 
. — — — * — 2 —— — * 2 * wal” «+ 5 + * — 


Teagoriganuin P. Ab. 78. fig. c 36. Dod. 


very well agree with this Plant, which Jacob Bobarr — long 
ſmaller Leaves than the broad Cand y Savory. 


Madrid which Flowred with us in Chelſea Garden. 


uu 
Py 


Tragoriganum Creticom C B. 223. 4. Fark. 17 fig. 1. 
1 en n Cretenſe Jonſt. 668 lc. 7 4 is * | 


Tragoriganum 2 alteta ſpecies Cluſ. 35 


Alpinus and Clufrus his Figures, ehich are . Orig dab, 


ſince ſent me a Sample of, and has much narrower and 


45. Nartow-leaved „ Ray 523. . Lecaan 
38. P-7 | 


bene Ger. 43- ig, 4. 


Tragoriganum Clsſ- Jonſt, 668. fig. 2. 

Tragoriganum e 355. fig. 12575 240. fig Dod. 286. 

Tragoriganum anguſtifolium CB. 22.3 3 = 

- « 2.CB phyt. 422.x. albo Clef, Leb 264 fg leon. 494. 15 : 

Tragoriganum 1 Park. 17. 

Tragorigauwm tenuioribus foliis fl. Gudde Chabe:42 r. Ic. 4. 
I. B. 3. I. 28. p. 26. fig. 


: _— Hiſpanica  ereQta fol. anguſtiore E. B. 160. Inſt. : 


Moir Ricquer ſent me the Secd of this elegant plant from 


46. Sage Lron- wort Ray 566. 17. 
Sideritis marina Savifolia noſtra Donati 84. 
Sideritis Heraclea Dioſcoridis five marina Sakvifolia noſtra 
Donato Park. 1681. fig. 16. . 
Beronica matitima, flore ex luteo palleſeente Ia. 203. 
Dr. Magno! found this onthe Stoney Sea Shores in Lan- 


Ic. x. but has yellowiſh Flowers and ſofter Leaves. It on- 
ers with us in June and Jah. 8 
| wr - 


NB. The Reſt will be incerted in the next 7; ranſaftions. | 


guedoct, and Dr. Salvadore hath ſent it me from Barcehng. 
ie much reſemb'es the Siaeritis glabra arvenſis Chabr. 473. 
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Sun on the 22d cf April loft paſt, . made. before 
ße Royal Society at their - Houſe n *Grane- 
Caoutt ##-Fleetsſtreer, London. By Dr, Edmund 
alley, W, See, Seer} With in Leden of 
what has been _ communicated from abroad cunter- 
 the'jame. ot 2 6945 199 IG Proven. 
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"LD. ">" el . 22 193008 | 
'certain from the Principles of Aſtro- 
nomy, that there happens neceſſarily a Central 
-lipſe of the Sun in ſome part oꝶ other of the Terraque- 
ous Globe, about Twenty Eight rimes in each Period of 

paſs over the Parallel of Londun, Three of which Eight 
are Total with continuance : yet, from the great Vatiety 
of the Elements whereof the Calewas of 'Eclipſes conſiſſs, 
it has ſo happened that ſince the 20th of March, ' Ann 
Cbriſti 1140, I cannot find that there has been ſuma 
thing as a Total Eclipſe of the Sun ſeen at Londn, though N 
in the mean time the Shade of the Moon has oſten paſt 
over other Parts of Great Brita. 
The Novelty of the thing being likely to excite a ge- 
neral Curiolity. and having found, by comparing wlat 
had been formerly obſerved of Solar Eclipſes, that the 
whole Shadow would fall upon England, I thought it a 
vety proper Opportunity to get the Dimenſions: of the 
S hade aſcertained by Obſervation; and accordingly: I 
_ cauſed a ſmall Map of England, deſcribing the Track 
and Bounds thereof, to be diſperſed all :over the King- 
dom, with a Requeſt to * Curious to obſerve what they 
ſp phe r could 
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could about it, but more eſpecially to note the Time of 
Continuance of total Darkneſs, as requiring o other In- 
frument than a Pendulum Chct with which moſt Perſons 
ſurnich d. and as being determinable with the utmoſt 
Exacndle. by reaſon of the momentaneous Occuſtation 
and Emerſion of the luminous Edge of the Sun, whoſe 
teaſt part makes Day. Nor tas this Adyertifement failed 
af the deſired Effect, for the Heavens akin, proved ge- 
gerally favouraple, we have received from fo many Pla- 
des ſo good Accounts, that they fully-anfwet alt gar Ex- 
_petarions, and are ſufficien it to eſtabliſh ſeveral of the Ele- 
ments of the Calculas of Eclipſes, fo as for the future we 
may 'more — 1 on our Predictions: 9 it 
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mult be granted, that in this our Aſtronomy has 10 
The Day of the Eclipſe approaching, I received the 


_ "Orders of the Society to provide for the Obſervation to be 
made at their Houſe in Crane - Court, and accordingly | pro- 
cured a Quedrant of near 30 Inches Radius, exceedingly 
welt frxt with Teleſcope Sights, and moyed with Screws 
ſo as to follow the Sun with great Nicety ; as alſo a very 
good Pendalum Clock well adjuſted to the mean Time, and 
ſeveral Telefcopes to accomodate the more Obſervers. 
nn order to cxamine both Clock and Quadrant, I, on 
the 20 b of Anil, abſerved the Diſtance of the upper Limb 
of the Sun from the Zenith 360. 16“, and the next Day 
-35®. 58"; by which it appeared that the Diftances from the 
Laut taken by this Quadrant ought to be encreaſed hy 
abour one Minure : and that Allowance being made, by 
{everal Obſervations taken before and after Noon on the 
aid 21 ff. Day, the Clock was found to anſwer the appa- 
rent Time or Hour of the Sun with ſuſſicient Exactneſs, as 
not going above 100 too faſt. The next Day April 22*, . 
juſt before the Eclipſe began, we took three Diſtances of 
the Sun from the Zenith, viz. at h. 42. 52"; A. M. che 

correct 
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1 . 8 px 2 4 
corte Diltanee of che Sun's Center 2 prriife was das 1. 
40:8 7% 45. 2 it was 6155 K 150 Aud aid at” 
i. 48. 51 it Was 61*. 6,4 Whit "wich deer 
citation of the San and Latitude of tire Place, ſhew the true 
Times reſpectively to have been 7b 42 38", 76. 45.35". 
and 2b. 48', 39"; all concurrigg that the Clock wasonly 
14 Seconds too faſt, and had gained ſcarce any thing fen- 
Gble in a Day's time: ſo that it might be entitely depen- 
a or during the Continuance of the Eeliple,. * 
_ Having computed that the Eclipſe would begin at 8, 7, 
I attended ſoon after Eight with a very good Teleſcope of 
about Six Foot, without ſtirring my Eye from char part of 
che Sun whereat the Eclipſe was ra begin: and at 8b. 6" 
200. by the Clock, began to perceive a ſmall Depreffion 
made in the Sun's Weſtern Limb, which immediately be- 
came more conſpicuous ; ſo that I concluded the juſt Be- 
ginning not to have been above five Seconds ſdoner; that 
is, exactly at 88. 6. 00” corre Ine. 
From this time the Eclipſe advanced, and by Nine of the 
Clock was about Ten Digits, when the Face and Colour 
of the Sky began to change from perfect ſerene azure blew, | 
to a more dusky livid Colour haying an ęye of Purple 
intermixt, and grew garker and darker till the total Im- 
merfion of the Sun, which hapened at 9b. 9 17 by tlie 
Clock, or 9b. 9, 3” true time. This Moment was de- 
rerminable with great nicety, the Sun's light being ertin- 
guiſh d at once; and yet more ſa was that of rhe Emerſon, _ 
for the Sun came our in an Inflagt with ſo much Luſtre 
that ic ſurprized the Beholders, and in a Moment reſtored. 
che Day, de at 9Þ, 1x; 26", tus time, | after he. had", 
been totally obſcured for 3'. 23” of Time. And as ne 


nest as 
I could eſtimate the Points on the Moons Limb ; Where 
the laſt Particle of tha Sun vaniſhed was about the middle .. 
of che South Eaft Quadtast of her Limb, . or about K 
Degrees from her Nadir to the Leſt- Hand: And the firft 
be Rr 2 Emerſi- 
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Emerſon was about Ten Degrees below the Horizontal 

Line, through the Moon's Center on, the Welt fide: and.ar 
of, the Eclipſe to. have been exaQly perpendicular, and by 

conſequence, the Centers of the Sun and Moon co be in 
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of * Felipſe 3 to be cut 7 from the reſt b a 
interval, and appeared like an oblong 2 80 255 
Ends? in this Ferm : which Appe: 
preceed from” no other Cauſe but the Inequalities of the 
Moons Surface, there being ſome elevated parts thereof” 
neut the Moon's Sourhern Þ Pole, by whoſe” Interpoſition 
part of that Ne 2h fine Filament of 1 was _. 
c libr. 2.250 | 
72 few Seconds before the Son was all hid, dere diſcove- 
redo it ſeif round the Moon a luminous Ring. about a 
Digit or perhaps a tenth Part of the Moons Diameter in 
Breadth-- It was of a pale whiteneſs or rather Peatli colour, 
ſeeming to me a little tinged with the Colours ot the Iris, 
aud to be concentrick with the Moon, whenee i concluded 
it the Moon's'Atmoſphere, But the great hight thereof — 
far exceeding that of our Earth's Armoſphere; and the Ob- 
ſervations of ſome who found the Breadth: of the Ring to 
encteaſe on the Weſt Side of the Moon as the Emerſion 
approached ; together with the contrary Sentiments of thoſe 
whole judgment I ſhall always revere, makes me leſs con. 
fident, eſpecially in a Matter whereto, | muſt confeſs, [ 
gave not all the Attention requiſite. - 
Whatever it was, this Ring appeared much brighter and 
whirer near the Body of the Moon than at a Diſtance 
from it; and its outward Circumference, Which was ill 
defined, ſeemed terminated only by the extream Rarity 
of the Matter it was compoſed: of; and in all Reſpects 
reſembled rhe Appearance of an enli ghtned Atmoſphere 
viewed from far: but whether it belonged to the Sun or 
Moon | ſhal] not at preſent undertake to decide. 
During the whole time of the Total Eclipſe 1 ner 
Teleſcope conſtantly fixt on the Moon in order to ob- 
ſerve what might occur in this uncommon Appearance, 


and | found that there were perpetual Flaſhes or Coruſca- 
tions of Light, which ſeemed for a Moment to dart out 
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benebeln, e TAP Alles 
e onthe Weſtern Side a liitle before the 
Emerson: And about two or three Seconds before it, 
on che (ame Weſtern Side where the Sun was zuſt coming 
ont, à long and very narrow Streak of a dusky but 
ſtrong Red Light ſeemed to colour the dark Edge of the 
Moon, tho' nothing like it had been ſeen immediately after. 
the Immerſion. But this inſtantly vaniſhed upon the firſt 
Appearance of the Sun, x did allothe aforeſaid luminous 
Ring. 


Seng Degree of Dackvelh.io mas fach that one-mi ght 

ected to have ſeen many —— was} 5 
#: The three _—_ Jupiter, Mercury and 

Vas were all that were ſeen by che Gentlemen of the 80 
ciery from the Top of their Houſe, where they had a free 
—— : and I do not hear that any one in Town ſaw more 
than Capella and. Aldebaran of the Fixed Stars. Nor was 


the Light of the Ring round the Moon capable of effacing . 


the Luſtre of the * for it was vaſtly inferior to char 
of the full, Moon, and fo weak that I did not obſetve that 
it caſt a Shade, Bur the under . Parts of the Hemiſphere, - 
eſpecially in the Seuth-Eoft under the Sun, had a cu- 
lar brightneſs : and all round us, ſo much of the Segment 
of our Atmoſphere as was above the Horizon and was 

without the Cone of the Moon's Shadow, was more or 
leſs enlightened by the Suns Beams : and its Reflection 

gave a lifluſed Light which made the Air feem bazey, - 
and hindred the Appearance of the Stats. And that this 
Was the real — appears by the Darkneſs being 
more perſect in thoſe Places near which the Center of the 
Shade paſt, where many more Stars were ſeen, and in 
ſome not lefs than Twenty; thang ths Light of the Ring | 
was to all alike. 
During the Time whilft the Sun recovated his Light, ſe- 


hs Altitudes were taken to examine the Regularity of 


I the 
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- the Clock's Motion; and thou; gh the Sun now roſe 8 
ſlower than at the beginning, — all conſpired within a 
very few Seconds thar the Clock went ſtill one Quarter of 
a Minute too faſt. And the End of che Eclipſe approach · 
ing, I attended the Moment thereof with all the Carel 
could, and concluded the cempleat of the 


Separation 
Sun and Moon at rob. 20. 15" by che Clock, or exactly - 
1h. 20 correct rime; 
| Hitherto exhibit only what my ſolf favs; due there were | 
with us grear many of the Members of the $ z and 
the Right Honourable the EA of Abingdon andthe Lord 
Chief Juſtice Parker were of the N : the latter of 
Which ſhewed an uncommon Curiofiry and Deſire of Ex- 
actneſs, his Lordſhip doing us — — ; 
of the Obſervations made for determining the Error of 
the Clock; and did himſelf, at the Moment of the Emer- - 
ſion from total Darkneſs, obſerve the Diſtance of the Pla- 
net Japiuer from the Zenith 480. 29% by which the Time 
thereof is verified. 

There were alſo preſent ſeveral foreignGentlemen, and 
among them Monſieur le Chevalier d {(ouville and 
Mr. Moxmort, both of them Members of the Royal Acate- - 
my of Sciences at Paris: the firſt whereof came puipoſely 

to obſerve this Eclipſe with us, and having ſeen the Be- 
ginning app lyed himſelf to take Digits with his Microme- - 
ter, and to obſerve the Occultations of three Spots at that 


time ſeen in the Sun; and he was pleaſed to communicate . 
the following Notes, VIS, 
h 


At 8. 28. 20 Four Digits were Eclipſed. 


8. 32. 57 The Firlt and bigger Spot onde the 

on. | 
8. 33. 18 The ſame was wholly hid. 
8 34. 08 The firſt of the two leſſer Spots was hid. 
8. 34. 58 The Second of them was hid. 


Ar 


11500 9. 40. 25 Emerſion of the ſecond leſſer Spot. 


And he determined the time of the led Darkneſs 3 5. 22”, 
ot one Second leſs than by | 


and there was 


dy of Clouds hid the Sun for many Hours aſter.. = 


00 e are not, tis hoped, far from the Truth. 


Eſſex and R. S. 8. 


very curious - Inftruments, and well ilk! in the Matter 
_ of Obſervation, and having 
Altitudes of the Sun taken both before and after, viz, 


am h | * þ wh, 0 * 
Ar 9. 6. or | EmneifGoncl the A n 
9. 52 26 Emerſion of the firſt leſſer Spot. VO” 


10, 20. 04 The End of the Eclipſe. 


my Account. 

The Heavens were all the while very propitious to us, 
little or no Wind, and not ſo much as 
one Cloud ĩnterrupted our View from the Be ginning tothe 
End; but no ſooner was the Eclipſe over. but a great Bo- 


"Theſe Obſervations having been made with all the Care 


101 K 
U ic we have blind fron chi places is as follows, 
The Reverend Mr. James Pound Rector of Wanſted in 
gives the following Account of the prin- 
cipal Phznomena obſerved there; he being furniſſid with 


rectified his Clock by ſeveral 


h 
Ar” ” 5. 37 The Eclipſe firſt p perceived. 
9. 18 The Total — ö | 
oh 12. 48 The Emerſion.:. 5 04 * 

10. 20. 8 The juſt End of the Ecli pſe· 
o. 3. 20 The | of — Darkneſs. 


The near Agreement of this Obſervation with our w 
(the difference being only what is due to the Difference 
of our Meridians) makes us the leſs ſolicitous for what was 
noted at the Royal Obſervatory at Greenzich, from whence 
we can only learn that the Duration of Toral Darknels 


WAS 3'. 114 1415 1 5 
The 
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5 e Reverend Mr. William Derbam Rector of Upminſter 
in i Der and Reg. Soc. Sddl. aſſiſted by: Samwel Melinewx Eſq; 
Secretary to his Rojat Highneſs the Prince, and other Per- 
ſons of Quality, made rhe following Obſervations er 
which h lately communicated, vis, ' 
5. 1 # 188 4 8 
. At 89. £4 L The Eclipſe beghn- | 155 *M 6" i217! 
1 4% The Moonronched che grea ot. 
g. 34 36 She touched the middle Spot. | 
98. 35: 4x She touched the third Spot. 
"= 10 53 The total Darkneſs began on a aden 
55 foot .and Aldebaran a LB 
% 2.14 6 The Emerſion or End: of total Darkneſs 8 
4 3. 8 Continuance of total Darkneſs. i! - + 
ik 9. 47. 4r The third and laſt Spot diſcovered. 
10. 21. 45 1 of the Ecliple, by A 171 Foor 
EE 
Abd a little before the Beginning of the Eclipſe, he 
found the greater and precgeding = Ju be more Notth- 
erly than the Sun's Center 373: ſuck Parts as the Sun's 
Diameter was 1647, and that ir followed his Weſtern 
Limb o'. 43 of Time: by un data the Situation of that 
Spot i is well determined. 
Qur Proſeſſors of Aſtronomy in both Univerlities were 
not ſo fortunate *' My worthy'Collegue Dr. Jobs Xeill by 
reaſon of Clouds ſaw Hathing diſtinaly at Oxford but the 
End, which he obſerved at 10h. 1 5. to. As to the total 
Darkneſs, he could only eſtimate it by the ſudden Change 
of the Light of the Sky; and reckoned its Continuance 
but 3 30“; which was certainly too little, the Center 
of che Shadow having without doubt paſt very near Oxford. 
And the Reverend Mr Roger Cotes at Cambridge had the 
misfortune to be oppreſt by too much Company, ſo that, 
though the Heavens were very favourable, yet he miſs d 
| both the time of the — 2 the Eclipſe and that of 
5 2 1 5 


- 


 eotal Darkneſs. 


which lay near the Track of the Center of the Shade, 
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the total Eclipſe continued but 3 


(254 ) + 
But he obſerved rhe Oceultations of the 
three Spots, vis. of the firſt and greateſt at 8b. 34.7“ - of 
the ſecond at 8Þ, 35. 15"; and of d laſt, at 8b. 36, 5.5". 
He noted alſo the End of total Darkneſzar gh. 14-37, and 
the exact End of the Eclipſe at i ch. 21. 57 
We have received ſeveral Accounts from ſome Places 


and which might have been very to determine the 
greateſt Continuance of the Darkneſs ; ; as from Phmoath, - 
Exeter, Weymenth, Daventry, Northampton and Lyon reels, 
all agreeing that the whole Sun —_— at 

ces full four Minutes, and at ſome of them rather more. 
But theſa Obſervers give us no Account how they meaſured 
this Time, and — it may well be ſuppoſed they 
took it im a round Number; and perhaps from et Mi- 
unte Watches · What I think may beſt be relied on for this 
Purpoſe, are two correſponding 1 made, the 
one at Barton near Testering in Nortbamptonſtire, where 
by the Obſervation: of John Bridges Elq; Treaſurer of his 
Majeſty's Revenue of Exciſe, and R. S. S. with a good 
Pendufam- Clock and all due Care, the whole Sun was hid 
no more chan 3. 53". The other was by Mr. John Whites 


Aue, A. M. Keeper of the Aſhmolean — Oxford, and 


a$kilful Mathematician, who obſerved after the ſame man- 
ner, at King's-Walden in Hertfordſhire near Hitchin, that 
52%, Hence it follows 
that — of the Shade = near the middle between 
theſe two Places, which are — 10 Geographical Miles 
aſunder; and ſituate near at right Angles to the Way of 
the Shade, and therefore that the total Obſcurity, —— 
longeſt, could laſt but about 3. 57, or perhaps a ſecond or 
ewo more at Lys and leſs at Phhimouth, the Velocity of the 

Progreſs of the Shade gradually decreaſing, and its Dia- 
meter encreaſiug as it paſt on to the Eaſtwards. And this 


Situation of the middle Line is confirmed by an Obſerva- 


tion 


LS 


] z: 


\pby of agr Country may, be. zelied. 9a, i conclude the 


As for the Limits of the Shade, both on the North and 


» 
6 L * 
6 / 
f .. 


1 „ 
tion made at the Seat of the Right Honourable che Lord 
Fol; at Witkey eight Miles beyond WorcePer, by his Urder, 
and communĩcated by dis Lordſhip to the Ropal- Socixty; 
whereby it appears that the total Darkneſs laſted there 
3. 15", Hence it follows that Wijzly was 'abontthree ot 
4 Miles farther from the center of the Shade on the North- 
de than London on the South: and Vitley being, Ie | 

it is plai 


— 
* 
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Menſyrations, 118 meaſuted Miles from Loudon, it 
that the Center wall. over ſip. which is, by che (the Ad- 
meaſuzement, 57 ſuch Miles on that Road, and about five 
Miles almoſt due North from Oxford; ſo that the Center of 
the Shade left Oxford but very little upon the right Hand, 
This Situation agrees perfectly well with. the former be- 
rween Barton and Xing's Walden, and as far as the Geogra- 


Center to have entred upon England about Phweyth, and 
to have paſt over Exeter, the Devizes, Iſlip, Buckingham and 
Huntington, leaving Oxford and Bedford on the Right, and 
Lynn on the Lett, and to have quitted the Coaſt of Worfalk 
about Wells and Blakeney. — pag Cos bf 


South ſide, we have by Enquiry gotten them with all the 
Exactneſs the thing is capable of, Bed we ſhould 102 been 
glad the French Aronemers had done the like for the To- 
tal Eclipſe that paſt over Languedoc, Provence and Daphim 
an the Fink of Mo 706. But as this is the fcb Fes 
of this 1 that s been obſerved with the Attenti- 
on the Dignixy of the Phænomenon requires, we hope thoſe 
which may happen for the future to traverſe Europe, may 
not pals. by fe tie regarded as hicherto,. „ 
As to the Southern Limit or Term where the Eclipſe 
ceaſed ca be. Total on the Saurh ſide of che Sus, we have 
received an. Aecounn of an Obſervation made at Norton 
court about Ten Miles on this ſide Canterbury, by the Reve- 5 
rend Dr. John Harris, S. T. P. Prebendary of Rec beſter 
3 23 S(C 2 and 
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and R. 8. 8. aſſiſted by that accurat 


| Darkneſs continue 
| the middle thereof 

; Gen k Wil follow that Norton: court was but about 3 or 4 
Miles within the Shade. And that it was really ſo is con- 


| firmed by the Relation of the Inhabitants of Boctbon, about 
Mid bury, who aſſu- 1 © 


: 


red Mf. Gr ay, _as he. was returnin g home that ſame Day, 


that the Eeliple was not Total there, but, as one of them 
exprelt it, before the Sun had quite loſt bis Light on the 
Eaſt-fide he recoyered it on the Weſt : and that there was 
a ſmall Light left-on the lower part of the Sun that appear- 
_ ed hike a Starr, 2 from Cranbrook in Xent, we are in- 
formed, by the Relation of the curious William Tappeſt Elq; 
XR. S S. chat he obſerved there the Sun to be extinguiſhed 
| bur for a Moment, and inſtantly ro emerge again: So that 
the Limit paſt exaQly over this Town, which is about 38 
Geographical Miles from Eondin, and very neat the right 
Angle where the Perpendicular from Landoy falls on che 
Lide of the Limit, being 3. 00" of Time to the Eaſtwards . 
of London in the Latitude of 51“. 6, as near as I can 
How ir paſt over Safſex we have nor fo authenrick Re- 
lations, but have learnt that it was Total at Withurff be 
' yohd Tunbridge-wells, as allo for ſonic ſhort time at Lewis; but 
that it was not ſo at Brightling, which Place being ſituated 
on an Eminence that has a commanding Proſpect, all the 
Country to the Northward was ſeen in Darkneſs, whilſt 
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they there bad ſome Benefit of a ſmall Remainder of 'the 
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From theſe Obſervations we may conclude that this Li- 

mit came upon the Coaſt of England, about the middle be- 

tween Newhaven and Brighthelmfton in Suſſex, and 8 3 


. d. 
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c 8 15 BET” y . * : 
EO Batten erbary about e en 
yy Right-haqnd, and quitted ed te C oa | of 12 — Jac; 
from Her» toward the antjent 77 225 Bed Recaluer.. - 
So that # ſeems, oo: third (Part * a br F 2 
Sete of 2 . 


e of Suſſex, out of all the South. C 
75 07 


1 in this A pool 
ET 
ut e | 
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ving 9951 


hire, itentred on! 


in eten 
Mire into 777 5 = . 
the great i Noothern 7g He between 2 att 7 1 We le, 
40, arp ncarer the former than the latte . or y the 
Obſervations * of that _ curic ious Gerrit Theophilus. 
Shelton 'Elq; 21 Parisi about two Miles « on this 15 
Pontefract, (in Lar. 532. 40, and Long. Weſt from Lande. 
4. 40". of time, as may be concluded Sex 1 8 
Meaſure of a Degree) the Sun XI Yb. x C. 
moſt to a Point, which both in Coeur! 500 [ze 1 
the Planet Mars; ; but Whilft he Feder or tl Ne 
Eclipſe, that Point grew bigger and the DarKne(sJimi- 
niſhed ; whence he argued the Limit to have been very lit · 
tle more Sdutherly. And ſince he has been informed that ie 


1 was ut T Total in 1 Barnſaal:, three. Miles South 1 W 
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205 Parti 1898 e r of the Reverend. 
"4 2 e he bas 4 certaig Account 
Thomſon ing tound' the Moon 

A See was ho where viſible but while the 


bur Gil 


and Norway on the 


950 92 now to conſidet the Fi 
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Ray tac it ma at- ihe LN ſame Diſtance 


. Eclipſe was be Ne Mojo 1 we my 42 
. ma of*this Trac and that the 
0 _ brag 5 Kong vs 2 1 2 42 reſt! 1 75 orkſbire wax 
N he forty Curies into which Fo 215 is ob- 
48800 Vong the five moſt Northetly have not had the Sun 
— hid from chem; and fix Nees have eſcaped but in 
„IK. Ar TT *Cheſbire and Torkſblte, agd the extrem 
of Darbyſhire In de North, and Aut and! Suſſex on.the 
100 Al'ihe reſt of the Kingdom om having more or leſs 
ſuffered an Interval of Total Darkneſs. 
'f ſhalt not at preſent conſider this Eclipſe as univerſal, 
as it re ted to England ; and it ſhall ſuffice to 
fay that. rhe Shadow came out. of the Atlamick Ocean, 
havitg paſt over the lands. zores > and that the 
Southern | Limit * reach d the Hle of Uſhant, and 
the Northweſt Coaſts of Britan 


detween Breſt and Mor- 
leix j and dividing o Sean Iſlands of Gaerpſe and. Ferſey, juſt 
touched 57 18 


romontor "of Normiangy called Cape de 
Hagpe:. nd lvoe 8 itted mae and traver- 
1e The Gere n 70 it fel Lon Lon 


fal on the. Southſide, 5 
orth; and thence proceeded to on 
Eaſtwards over Sweden, Finland, I | 
ts Nee f 2 20 Poſiion, Dire. 
ocity and Magnitude o adow as Een . 
| us. And N tathe Figure, 100 4 WA pe haſh e Sha- - 
dow or the A being N. and the Earth's, 2 
El . Nee he, apparent Shadow on the Earth 


mon, VE on of a Co my phere, 
ebene little conſidered y 25 | 


and 


_— 


* 
| 1 t 9s } 
and FATTY n Plino is not to be exactly deſtribed but 
in the Spherical ot Conical Surface. "How to find che Points 


of this Curve in all Cafes is taught by F. Ce, in a ve. 
ry ſeatce Latin Bock printed ar e in B Heh, ; and: 


publiſhes at Pit in the Year 1663: nor do 1 ang 
othet Author that has handled the ſame 1 — fince,. 
.  Eapable and worthy of further Tmprovemer. by 
he'there delivers, Pr 408 2. Lib: 1. it ui de 
ly Wales, that the 8 mall 4 patt of 
Farths Sovfite as ths Shad mnionly 2 * &, cab 
ptoduce but an inconfiderable Effect; ſo that” wich but ö.. 
ſible Errour we may take it for a Plain, 215 on 075 "= 


for à true Eve 15 Elliphs, whoſe n | 
reaſot of 'the'ſmalli like of the Angle of the Con. 
to irs Doch jugate nearly as Kals to the Sint of: t wits 
Altirade ar its Center, eſpecially if he be ade 958 
nu. Bat when be is near the Horizon; it wing 
effary to have tegatd to che true Figure, ber yi of | 
0 5 8 extended, 


te Nenne th 52 whith the Tranſverſe 
And 7 5 When the Shade is entrin ing up pon or teaving 8 
ler Accbunt may 


the Farch' s Disk. Of th perhaps a 
be given upon a ſutther occaſion. 

As to the Poſition of the Axis of the Shadow, it'is md 
nifeſt that it muſt al wa S lie in the Plane of a great Cix- 
cle of the Earth paſſing through che 4xis of the Cone oft 5 
Shade: and bebe it will bs only requiifite co obraln the 
Azimuth and Altitude of che Sun at the Place whiere | the- 
Center of the Shade at any: time is found, to determine 
the Situation of the Axe and Species of cheElliple requires. 

Thus rhe middle py 85 Eclipſe at Londus having been ob- 
ſeryed at 9h. 10. 45”, by the given Latitude and Decli- 
nation we find his Naik wp 595. O00, and Altitude 
405.46, that is juſt 40 Degrees high at the Center of the 
Shadow: Whetefore the Franſverſe Axe of the Ellipſe 
Was to its Conjugate very neat as Rad. to the Sine of *. 
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tion of Total Darke Raving been 3 57%; as was before 
Behr it. yall follow 155 19%; D (hd the Elliptick 


0 


"4 
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| 4 ado ] 
ax geh g. g did mokean Angle of 59%, 


eng! Wa 'wichghe. Meridian. paſſing. at, far 
3 ob ui 25 310 } 3; 11 had 

\ "Nexr uh Lorch I-] clocity of. the! 
eee 96 and he 1 land _ 


to dered, . 55 the pal ray is to be cold that the 


Ia AY, paſſes. in a very compound Curve, which as the 
Hot in Playo, BE only NT 5 che Nan 
e, b 


Ti debe. WY 


tes its 


*. 
Wh nl y 1 
Par yah che Curve 


1 was continual 
ſed to 5555 beep the fag aſe ease 
Uh 5 careful alcul: ation T Ve e the Veloci- 
ty of the Motion, at 159 Time of the Middle of the Eclipſe 
x. London, to have been 29 Geographical Miles in a Mi- 
e of Tins quam proxime : ind that its Way made an 
- leof' 5 520-45 55 the Meridian, rowards che Eaſtwards 
To Non, W, he 1110859 F the (aid Way 1 5 an Angle-with 
15 Axis of the El 681 15 . And the greateſt Duta- 


ure cord Ji wh Ic de paſt, was. no leſs than 
835 78 1 W 92 1 7170 the Elements of the 


Conicks is * to be proved, that ſuppoſing the 878 
i e Shade a true Ellipſe, whoſe Axes are as Radius to 
The Tk of 49 Degrees, the greater, Axis would be 171 
elical Miles, and the leſſer 119; \ and the neareſt di- 
between the Limits * Parallel 164 end 
An 


%. 


p 8 = if a "Ss = 
: (ddr). 8 


4:7 And-this Length of the 4xrofrhe Shade, derived pure- -... 


from te Contingance of Total Darkneſs, is fully con- 
— the n el the 
one paf ingby 5 Badfworth i in I. 14 4 the other b e 


in Leut. the two Lende 53˙37 00 51*. 6 
| with the — of Longitude 7. 40 


5 Mſg: with the mean Angle of Poſition 23 
__ ae ant Weſtwards.; 

Angle with the Track of the Shade of 77, aud hence the 
neareſt Diſtance of the Parallels ak th 263 ſuch Miles, 
which by =» e other Way. was found 164. 500 
Aftherefore we canclude then the Shadow; whens: Why 


' of time, or 
the Diſtance oftheſe two places is given 1663 7 BY 


25 50 of a great Circle, we bay ſecurely y determine the 
Diſfrencz of the Sun and Moon's Diameters at this time... 


For the Difference | of the Horizontal Parallaxcs of the 
Sun and Moon being found to be 60, 38". (as ſhall de 
berenfter ewn, but is not required with Ad rre 4 = * 
neſs for this Purpoſe) the Difference of the Pgrallaxes in A. 1 
2 © rirude at boch Ends of the Axis, will be found tobe 1.56 _ 
and by ſo much did the Diameter of the Moon\when £4. wy 
Degrees higbhexceed that of the Sun: Hence the Horizons va 

tal Diameter of the Moon in this Anomaly is found 33.27 ¹., 
239 hich may ſerve for a Rule in all other Caſes * 

I ſorbear to mention the Chill and Damp which uttendedꝰ 
_ the Darkneſs of this Eclipſe, of which mo 
were ſenſible, and _—_ Judges. Nor ſhall I trouble 

ou with the Concern that appear d in all Snape] Animals,.. 

Ne e and Fiſhes upon the Extinction EI Sun, ſincs" 
"our ſelves could not behold it without ſome ſenſe of Horror. 

Laſtly, I have added the following Synopfs of ſuch Ob- 
ſcevations as have hitherto come to my Hands: acknow- 
ledging the Favour of all thoſe who have been willing 
to promote out Endeayours to perfect the Doctrine of 
Eclipſes. 1 c Place: 
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unjuſtly arrogated to chemſelves that Title, chat each 
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IV. . drcountof IS. Bibliographiz e 
Specimen,” ve Catalo us ompnium pene Auctoſ um, qui 
FHIPPOCRATE d HA Fr arid 5. 


Rem: Anatomicam ex 1 vel obiter ſcriptis illu- 
. : &ci Cura 
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DOUGLAS, M. Dt g. Soc. S. & in Colle. 
n e ak 4k on 4” 
#745. | ob tus di eral 

i bee, at np Roc 


HE Author of FD rt Treatiſe EI 
mirable Skill in Diſſecting, as well as in the 


| Tory of the Strudture of the Pacts, leaves him not ma- 
ny Equals, in — — — — 7 — and 


1 of being the firſt — 


— 


may receive due Propottion. of: Praiſe: accgrding to his 
Merit! And in this Deuiſion he: has wciphed 
their Deſerts, the better to lay before the Reader the In- 
creaſe of theſe Studies, and to determine more exacUly the 
Differences: that have ariſen about who are firſt Inventors; 
which the Book, 'Chapter and Page Str: ap a 
ed. f will cafily manifeſt; / . ; Of 4 3.903 ono: 20) nt 
The Hiſtory, Lives and Elogies aſerib'dics Aegina 
which he has inſerted either from their own Writings; or 


their Editors, or Commentators, will afford a great Va- 
riety of * in which he has been particularly care- 


Tx 2 \? ful 


—  , of cheir Birth, What Near they digt in, under ter Ma: 
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ſul to ſet ("EY the Nankes Sur- 
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52. „Country, 


ſters educated, where they fouriſh', and in what part of 
Amnatomy. they exe 0 Mee 12 0 ky 00% th. 71 


has nt he 
v * e Lay e I his Friends Gpply'd d 
x. Vim by in/ wa: Number The Reger will 6 here 


bs, fbr, all the ſovergt Editions, in what Language, 
e tbeywere S with thy Piet aad 


they Mere —. 


ns, and, whic 


85 he \ 4 50 K in Dper to give ſome A ker Ft Fi- 
gures 88 e 8 in Anatomical 3 cunt 
ther — * Is or Copies, cut in W 
> has: added: three: Indexes; W 
per oe Toth the Titlss As (fot the di of | 
Style remarkable- in this'Treatiſe, Ait i chien — — ©. 
| 2 Variety of Ruthors made uſe of,: he ef 


petarLibuny is apache Expretiion.pl "nom wh e. At 
| thority ben :quores:' 0538903105 ned 25. 21 Jo 2 2611 
_—_ .” he would williagly:have ter, thei great 
EE Beth pany he be ney hn this 
Regard>toi crits, 
2 — Haciie, oghats Gta 
- lecting dini Writings: will apt in his Opinion ewe 
huis Palent und Abilides tw rernmmend them to fhe World. 
n He bopes the- Reader will pardon him in this that as 
ſoveral Books and Edicions.came — Hands, be was 


fore d to ad the ſ«/ſopararely: : 15 9 


Number: than ati firft ex earneſtly; de- 
fires the Fayqur of thoſe who 2 — — 
Ang of this Kin here omitted, chat would pleaſe 
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Propoſ, ſal, bs [ thereof, to d iſcover the e of the World: 
2 ets the Loyal Society by Edmund Halley. 
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Accounts of B os. I. Linear Peripediive, or 4 | New 
Method of repreſenting juſth all manner of Objetts, * By 
Brook Taylor, L. L. D. and R. S. Secr 
Il. DUCATUS LEODIENSIS, Or, The 1 
oraphy of the ancient Town ani Pariſh of LEED ** 
Parts adjacent, in the County of Y OR K, &c. By Ralph 
Thoresby, Eſq; Fellow f wo Royal- Society, ö 
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& 9 digg · Aeris in tubo relicti Sed notandum eſt aerem 
in intimis ſodinæ partibus, ubi experimenta feci, fuiſſe 
ob ignem præterito die accenſum (quo venam duriſſimam 
coquunt foſſores) rarefactum. & locum bypocauſti inſtar 
moderare calcfaQum. - o i We Y 

N. B. Multis experimgntis corom R. Socictate fqttis. comper- 


tum H \Aeris i * vires Elifticas eſſe ut pondera compri- 
mentia ditt. 2 « Scheuchzeri own patet _— 
in Acre rarifacto obtinare regulam quam proxime ; Nam licet 
differentia aliqua reperigtur, tanta non eft, ut ab 'inequalite 
diametxi Tubi von facileoriatur.' It autem experimenta hac 
rite fiant, oportabit Tubi capacitatem, inmiſſo unciatim Mer- 
<urje, in æquales partes dividi, loco partium longitudine 
equdtium. > B o- 
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Giving an Account of divers Rare Plants, Objerved 32 
the laſt Summer A. D. 1714. in ſeveral Cu 
-ous ; Gardetis aboat London 22  partieulatly 4B 


La of Apotheniner Phys ck ate at Chel- 
ea. 


S James Periver F. R ON 


| Continued from the laſt 7. ee 1 7 


SY n 


47: Plane, bie dee e i e 
i Snapdragon. Ray /Hiſt. Plantur p. 567. 
Þ J+ »Y b [lt #9 31% i 
X  Cymbalaris Hedere terreftris folio, flere maximo. 
Antirrhino feu Linh aff nis fol. Hedera EI Flor. 
| W. 20 1 41 r 
Afarina Lob. Lugd. 9 x5 fg. 2 3. 7 ns 
Aſarina Lob. flere: Haare cerreſtris I. B. 3 * 840. f 
Aſarina ſterilis, Sevene Narbonenſis agri Loh Rk Sew 
Aſarina five faxatilis Zederule Lob. leon. 501. 
Hederad ſaxatilis Jonſt. 8 56. fig. 24. 


Hedtra terreſtris, magno flore C. B. 306. Phyr. 60g. 3; 
Its Flowers, Seeds —. Capſules plainly ſhew ix to be n 
kind of Snapdragon. Lobel ſays this grows wild in Nar- 
bone and Provence (from . | ſhould be glad to ſee 
it,) but his Figure does not expreſs the Hoarineſs with 
which our 7 ate endowed, nor are its Flowers ſo 
yp # or exact. l firſt ſaw this elegant Plant in the 
X x Amter- 


*:3 


W 0 * * 
FEE Amſter dam Phagſick: Garden, Flowring | in Jah, and (i ſince at 
"Y: © Chillea:' 


* Ee nur Pole fr: Ray Nun geg 7. 37 


Viols montana lutea eden . oy 1952. Aer 0 
3 Loney: 8. 35 * 
51 er. 70% 411 
e Kg e this to dies 
Paſtures in a Darkyſbire, Tark 
very well in our Garden, an ten dil ul e 
a 49. Bog Violet. Rays Britiſh Herball Tab. 37. Fig. 4 
4 Fjola paluſtris — Plet. Hiſt. Oron . 144. 4. Tab. 
5 9. fig 2. Rey 1050. 4. Synopſ. 152. 4: edit. 2. p. 214. 4. 
r 475. 5. 
(eB. 5. TIA oi no boning” 
De Ples firſt diſcovered this. in. he Bogs about Stow-. 
wood in Oxfordſhire, and Cbiſæell in Barkle, ſince which 
it hath been found inthe like Places between Mielam and 
Crepdun in Curry plentifully, from whonce it was tr 
planted into Cbelſea Garden. It Flowers in April and 
— Huy Violet. R- Britiſſi Herbal Tab. 37. fs: 7. 
Viola ZFrachelii folio Morret. pin. 1a 5. 
Viola Marti hirſuta, major, inodota Plot, Oxon. 144. $0 
Ray 1051. 5. Synopl. 152.-6, d. 2. p. 215 6. 
eren 
bo 4 OY Pt 
Grows plencfully- in in Charlton ons 8 Woods in Kent, 
&c. It Flowers | in March and pri. 
51. Upright Tree- Hole: Ray 1052» 1. L 4 
* — vel Potias erecta "Carver. . 517 fg. . 
x eee beste, G. 7e le. 20 2 854. 68 58 
Mola elatior Ciaſ. 309. 0 
Viola Martia arboreſcens purpures C. B. 199. 2. 
: Viola Aan ſurrectis un Lob. Ic. 610. 2. 
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25 ns (Hero) 
| Jacen ir ko, ſurrectis caulibus. 2 dicda 

"> Ohiabr. 5 10, Ie. 3. LB. 3. l. 32. p. 547: fig- , 

c leßos obſerded this ta grow common in the Weed: of 
Auſtria and Styria. Dr. Moriſen in his Hiſt. Oxan. p. 
476. fays this is found in England on the Taps of Moun- 
tains and in Woods, which has not as yet been nes, 
either by che inquiſitive Mir, Rey or any other- abi Þ 


"Plante: Berg. Berry-bearing 1 Plants. 
5. Long Horſe tongue Ray GG L i. 
aufer ite Biftngus -Chabc. 45: leg. &6. . B. ws. 
Ml» f | MF hon tf: 
8 dog Ce Epit. 919. fig. , 
— — de B pn as 6 16; Fo 


zahl. five Aer Barrel. pl. 5. 1.5 249. Park. 


70. lc. 
aeg. feminx Ger. 761. E. Joaſt. 908. 
i I. & 2 TS. 
noglaſſum Cul. phyt. 6. \ 5 a 


* 14. Hip 
15 cus anguſtifolins frutts folio in 


reren 


4 Serelller, The peculiarity. of 
— the Xey or Fruit of the Aſb· tree, growing 


from the middle Rib on the under fide of each Leaf. 
Grows on ſhady Mountains in Hah 1 Hungary. 

53. Round Zorſc-tong 2 6 663. 2. 
4 Alexnrring.Comer- Epic 936. ſc. Chabr. 46. ke L 


B. 1. 574. 5 
Ae *Chamedaphne Col. x65. te. opt. 
Laurus Alexandrina genuina Park. 700. fig. 1 
Laurus Mexandrine vera Pig. & Ten Barrel. 6. le. 

e . 


Laurus Ar. mad folio inſideate ( S206 _ i. + 
: Rajens 


Bt. Bot, 70. 


Fj od by Columns 
12 is to have a 


| Raſta; latifolia, f-uZufolis „ en E. B. 75 Taft; 79; 
I have a very fait Spetimen of this in Ale, Ss 
with the laſt ut Gibyulter dy Dr: Tellus hals 2 3 
Botauiſt. * 2 ch ihe ay bra ge 
— 8 y 73-4: 
Amomum ** Ge. 189. ſig; Jonſt. 361. * . ne 
Amomum Plinii ms ſive Solanam 3 Lok. 


Ic. 265. L. Belg. 322. Ob. 436. f 3 

Pſeudo C apficuns (eu Amomum Plinii ark. ad 427. fig. 7 

Solanum fruticoſum Tabern 578. Je 4007 

Solanum ftuticoſum dae CB: 165 9. 25 29. : 

Solanum 2 Americanum dictum Amomum plan | 

Fark. 35 r t. nne : a 
ain kahabitan 


Its an o e M chr Baden bens it ner 
about n and its Cherry-lite Foo is cope 1 in the 
Mer. 4 

| have 3 this Sa the Maderas, - where Dr. Slow, 
chat Conſummare Botaviſt,"has alſo obſetved i 1b. 


\ 


55. Virginia Potatoes Ray 675- 14. 
Barata Virgimiana | | Virginian6tum 6 Hape Ger: 78h 
fig- Jonft. 9 27 fig. Rt contyatly tens 


Arachidna "Theophr, forts Papas Peruanorum Cheſ. 97. fig. 
Papas ſeu Batratas Vitginianorum Park: — 517. fig. 3. 
ictum nsr 


Papas, radls, + Ying dulium Ch 
e e eee 
| Chanyo ada nt 1 l. J eaß. 20. 2 85 1 $4 2 717 0" 73 


Solanum tuberoſum” C B. phyt. 501. 19. 
Solanum 14. eſc lentum CB. 167. 13. Prody- 89. fie opt. 
We are obliged to that indefatigable Botaniſt Cp 
Bawhine for a maſt accurate Figure and full Deſcription of 
this uſeful Rove, which Was" ift diſdovened in Wee 
and there call d Openanck. Taman k. eiue 
lt vas firſt cultivated in Triland; and now abbut Lonaba, 
and in many Coun and of Great Britain. It Flowers from 
188 Autumn a then Hui, . i 
erbæ 


WE D5 
41 7 Habe tapitibus ſtellatis ſeu eebinatie, 


00.1.4 Herbs with Star or Burr heads. . a we 


vo! 


. » 56. Avicens AbrilonRay 699. r. H. Oxon 331. eee , 
Ann her lütea Ger. 790: fig. Fonſt- 935. ſig. 
Althea o_ five Abutilon dee Ps: 7 Park. 3 M4: 
Althea luteis goribus Lob. Ic 63 35+ Kel Belg. 801 a 37# 
fig. 
Alchea Tbeopbraſti A. lateo CB-y16: 8: pr. 634. 8. 
„Althea 2 fl. luteo, quibuſdam Abutilos 18. 2. 1 
- 2 p- 95. fig Chabr. 302 O2 c. 1. tag 1. 4 
Caſpty Binbine obſerved this Plane; altho? aa enn. 2 
Cubits high, between Ferruria and Binenia. Its alſo 4 
Native of both the Indies, from:whence Þ have received = 
57. Betony Mallow Ray 599g. 3 H:Oxen 522. xi. 
a_ Bifonice: foljo fl. edge, violaceo Barrel. 26piE 
1189. wr K F411 Irene 
9 Betonice folio Fl. Bleſ. 285: Foce: 15. fig Zam go. 
7 wh 2, Me 2 2 20 1 
Malacoides Beronicæ folio Inſt: RH. 48225 26 . 
This elegant Mallon grows wild in Taſcam dam whence 
it was ſent me by Fet. Autany Hichell the e Grand Duke's 
Botaniſt as alſo foaechs Reverend Bran Faust Aber of 
Vallambro/earid Felfow!of the Royal Soci ei: 
58. Capaii his Dwarf Spearvurt Ray 3. p. 361. 27. 
Ranunculus Alpeſtris paluſtcis, Malus, ol Heini echine 
tus H. Cat ne des 5 
Ranunculus — fol. rotundo vix ſerraco — Naar. 
Tab 24 „fig. opt. Its en. 


This is is a — ſtoop ping Plant: wich Petty large Heads, 
its Leaves broad and lightly notcht. Grows wild in my. | 


59. Mutet reis Ray 582. 5. _ 


we 


Rinonculss magnus valde hitfutus i kao f. 5.3 . 30 n 
Ned fig! Chabr. 465. Kc. 6. 8. 1 


9055 


\. 


#5-4.20% 


Ranuncaſud mont. Oubhirfuthe): owdathfeio Gibs. x 8 
Ranunculas montahus ſubhirſutus, Ctranii ae B. pr. 96. 


6. fl 
EE mont tel hirfutus altet C B- 2532. 15. 
Cz. in his Phytepinay ſays be firſt found this on Mount | 
Ivlet neat Baftl; and aſterwards on Reſcberg near Tubing in 
irtenbergb. I received the firſt Specimen of thris Hom 


Mr. Jacob Bobart #fO wfoid. 7: Andie 2757 


Herba Tetrapetale. Quaterpetals, - 
3 5650. Babylonion Creſe, Ray 82 1. . 

| Draba prima umbellataC B pf. 174. . 
Pran vulgaris Fut. 34 9. fig 4 N. >: 10 do 2 F 
Draba 2 274.66. - 2 gi e 
Draba ſive 4rabis Chabr; 295 K. 6. eise 
Draba multis fl. albo. 1 B. 2. has _—__ tis. 
Draba #inbellit a vel Draba maj. capitulis donata CB. 109. r. 
Arabis ſive Draba & Naſturtium ox ener Lob. le. 244 
cel. 267. fig Otte. 

Groms in the Borders of Fields about Views, plentifully, 
as allo in the like Places in . and Front. Are 


** 8 Bur Racket 
an ceruch L e. 299 It ee Mus 
Eruca Monſpeliacatiliqua eg Pork. 82 t. fig. | 
Eruca Monfp. ſil. quad a echinatà GB. 99. 14. pin. 
149.15. prody. r. 7. Hg · opt. 
| Re Lage . er 1 fil quadranguld | echina- 
ta H. F 20. 
Sinapi r lags, 647. fig. Chaby. 2754 le. z- „ 5 2. 
I. 21. p. 85 
Grows about Ae! in Corn. It Flowers nad Seeds in 
yan, as. . - 
z. Ever green Perfien Tufts Nay 8 37. 7. 
Thlaſpi — Leacoii folio latifol, C B. 108. 1. prody. 
49. 9. Parl. Thlaſpi 


3 6 ) 
ni brut umpellarum Ff, f 
1 Oxi 2.98. 3. 


95 01TH 1 * 1001 77 
e 7 
EOS Laan xi” e 1 fe 


Thlefpidian fru frutie. Lencali folio lemperfiorcns 2 b. 183. 


Int. 21 
172 Wade lt di pft 8718 a N. i Nie aer ve 
e long and eh ef cially to- 


rato Zanon 106. T 5 7 

This is always 
wards the nis, 115 + A to come from Fo LY Boccone 
found it wild A Palermo in 15 5 with 


Groſs Ray 8 e 
e 15 22 Cha b ne 12. 41. 


neigt Alle e Oxon. 2 Wwe 28. Tab. 8:6; Fg. 
N very ere and W ben aturaliſt Cl}: We. 22 
vundus arte vered . grow about ononia « 
it r Flowers md "Seeds ee FAT, en car AG ANY y.in The Spring: 
Plan ante ff petapetalo- 1 Gini petals," ©" 
64. "Dwarf Genies with a large 1 825 rsa. 


Genin ina magno flore IB. 4 5 
— wg 3 Tatifol.. ma 15 e 1 ee Bitan. 
6. : 11 4:l * *X 


* magno ff exrles vile ee Chabr 
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Gentiaha © 


503: Ic. - 
Gentiana 5, Gentianellgmajor verna c 14. * 
Gentianella 2 erg major Park. 4 br 1 | 
Gentianella Ah. latifol. ma no flo CB I 1. 347. 

15 e 8 * 5 n 0 


Gentiänella Helvetica Lob. ron. 310, i. Belg, 3 "I 
Gentianella Campanula flore purp. Helvetia Ady. 120. fig. 


plant B. makes this and rhe Anguſtifolia to be the fame 
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Grows 
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 Growson molt Mount ains i in Auf Auſt rie,Styrie and Geiles c 
where it Flowers in theit e vi. i ka or as 0 8 
the Snow there n Rel KB age 33h | 
This elegant Pla nt is pretty ren in molt of our Coun 


* Gardens. : 
- 65. Poba 411 Vallis Ray 745 "is * e 


Cervicana Y alor Lonelides reer C $50 
 Rapunculus F aleriamgidis cruleus a ep. 1 z 
rs rn Ca 1 2 — by: — 5 - % 1 : 


5 


„ir 
71 EMEA 


Fata hig nal, Eule, wg . rab on Maker Blase 
gives the firſt Figere and Deſcription of chis elegant Plane, 
which he "rectived from vi 'Contarenz at Venice, an 
ſuppoſes ito cone from ; bur: Pi#t Batrelicr he K 
grows in moiſt ſhady Pla —_ Lain hope b 2 


lentia in Spain, where irs allo ſometimes. e 
Flower. Its 2 imbelliferous "Talts make'a beautiful 
Shew itt 775 arden where i iT. e from, Midi | 
mer till thi end of £9 234 4 5 
66. Chrilding Ei gere . 5 go % 7 
Ceryophy bylles aig oe 10 B. 209. 6. .. 393,18. 
2 prolifera Park: 1338. fig. . 
Betonica Coramaria ſquamoſa ſyly. Chaby, 446. Ic. 6. 18.3 = 


1 29. P. 335 fige 


A prolifera Lob. fc. 449-1 i. Belg. 534 Ja. 555. 
g 5. 


roms in barren Poftures in many Parts of Fraxce,. nah. 
Germany, &c. : 


67. Gray 
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7 8 


62. Gray: Hie wort Ray eg. 7. H * 546.44. 
Holoſteum Be. incanum vu are Nob 
 Coryplyllne iolaſteus Ger. 277% XI. Ja. 595. H 156. 
Wray Haluleus tomentoſus I fl. 3 1. 29. Þ- 369. fr 
Caryophyllys . tomentoſus larifolius . 1210 2. 
N. ae L 
Lychais maritim incana & romentola, H. gen 546. 44+; 
Pyaſorts omentoſa Linaria folio . EB.zzrlof, 244. 
The Deſcripti n of IB. and others much better: agree 
with this Plant than that of C B. prodr. p. 104. 5. 
There is no good Figure of ene Common 


hehe in every Cammtrm Garden. 
68. Pennyes Myrtle She Ray, 2 127 


Myrto-Ciſtus Pennei Clu 68. fig 


Ger. 1098, fig. 16. Fonſt;. __ 250 
Why Pennci, fl. — 
1 3 1 43 21 f. 5 


Perl. 2 15 
1 le. x: 


106141; 22210 s 1 


g and a yery curi- 
me, ficlt communicated th 
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lana for 


plant A. D. * 0 
Majorca to Carolus Caf 
from whence all oper 4 


Gol Clin ant. 663g opt. 
ſig · 1. Fonſt. 544. l1g. 1. Lob. "a 


220. fig. 
Ceriehurea CB, 280, 1. Ten; major phyt. wr 
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Hyptricdides Cn duerundam & Curin ſegitimb Corrica 

Chabr. 456. Ic F. I. B. 30 J. 29 p.84 fg 23] lol! 
HypiricibieaOerty legit xn · Brice Inalli N ba, 489. 4 
Fypeficum Syrian Tebis 5e lud — Bott 

222 Iſt. 255-. M ett Iv 
4 min hivlas (ays thisprows in dry — ats in 
many Places of 4%, and by Cars 2 Village of Lg, 
Dee 07.38 Seni mine inns A. 

T take thi e hy ie dune from Banu ad. 
rem their 15 n 10 *. 
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an Pe FAY UE TG NE - BL 00 WI ene 
lure yt ge in Cholſos Garter ily. = 

hn Ny 968. 12 H. Ux. 177.14. 
28 * * Tale Flanuerrid *majus . 
roſs villoſs'CB 332. 9. 
hy fetng-incans alba, fig curtis | 
brevioribus erectm Hr. Ow: $26 7. 
Ge e St /ibonti Herbæriorum B Adv. 
20 11 Yo uz n“ * 101 5 231 00 Nn e 
Ne ee recdem hirfatuim valde cg lx r66/le;r 1 
B 2, J. 27. p. 366: fg. ö 
Min emol Lob. e TN. * 
Grows plentifully ahqut en pelfer; Label os oy as 
found Duft Ly a d FH ed 6.0 deln 
be Lr or tber the Sg given in Pont dom 20 
Grains to 50 in Red Nu, is Haid to be very amt in cu- 
ring the Piles, Iz 
yg m Wanne 
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Park. 0-42.90 > 231.538 
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Lotus Lybics Daſerharipht 3 N ok 


8 Lybica Dalech. vs/gp 2 
wlanion I We 17. pgs 


San by River Eds er 
Ur 
Lan liquis Oraifhopodis &B. 332. 2. 7 85 15. 
25. Opc. a 1 „S oof wine? 1951 655. 
— — 
Lotus polyceratos aphmus procarabeas lis 
That Reyercad Diglinc and Bot: 
wt 7 . 
Fumaria tenuifolia Gir- 928; fig-. 17 | 
Fumaria minor tenuifolia C B 443-3 · f 
Cabos tenuifolia C. 208; fig. wb Alle 3765 . bit 
and indivers parat Nin hers ite « 
15. Barcelona Hart Fumitory. , rr 


rim rectum Monſpeſſ 
7. T rifolium rectum Monſpef. fl. tarde GC. . 
Culebria Moutpeiitr. AUA ans to za 2 1 
73. Camerarias his Bird: Foot T Woe : 
3 
| 7. 55389955 p, SVM 1* 11 R 1 A 
a peculiaris, filiquis o idee Camer. Hort. 91. Ic. 
Lotii$Orvizbepedit-filiquis, flo igtea, . e 
Chabri 158. bc. . 1 * 2 
rer d er 2 
Lues ſylveſtris Creticus Park. 1 off we 
e 
obſerved this in the /Nard Corfu. 
74. Fine Fuνονιν αν. s 3. * 
Famaria minor five cenuiſolia Park; Cs 3 bb 1850 2 
. A 
Fumaria minor five tend ifolia ſurrꝭcta e Gods, LY, 7. K. 1. 
3.126 p. 203. gg. 751 
75. Be O e n 
Grows amongſt Corn and by pa — pe 0 2 
| Malte, "rr 
flowers in April and May | Neath eisen! i MS yet 
1 heancaphylies Gi ie ſaxacilis Bece, Mf N 3. 
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1 671. he: Ger. 123805 I. Jung. 1427. 3 
Avagyreo:tcFabetn. 408 g. K. 2. Hiſt. Vol. 2c p. % f 1. 
_AngpienenFriidamajdrvcl {pine C R 39 3 22901 
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Laburnum arbor trifolia Anagyridi ſimi Bb 


It Flowers in May, Nane he On Saler & Jura two Moun- 


tains near Geneva _ Mr Ray obſceved it, a2. n 
zhe Ah of Saus 7. „2. n ihe, A ien: 19 


25. Orewprattied; Pater! Raygtg m. H Gabs. 
Colutea Scorpoides Lob. Ie. 86:12: pt. . Belg. 100. T. 2 
Adv. 405. fig. Char dc 1B. 1. l. _— n 
Gere II 16. fig. 2. Jen. 1299. ga · 
Colatea 8 1. Tab. tog r. Ic. 1 Hiſt:695, 1 
Colutea Srorpoides I. clatior Chi g ſig. nn Mid“ 
Colutea Scorpioides major Park. 227. ſig. 2. 1 
Colutea S coppiordes clatior 8 ee ent- n 
Colutea ffliquſa five Scorpioides e S 99 7- 4. 


Emerus vulgo Ceſalp. x. Nen on! OE 


1: Mr, Ray has ohſerve chis abont Montpelier, — he: ” 

WE | \Comainn Bladder Baſtard r NY,. . 
Colutes Ger. 4126-fig. 1.Jo##:4299-lignn: Tab. 2090. * 2. 
Colutea Theoph. Lob. Ic. & 8. pt. Ro- TOF. 

Colutea rana vulgaris Park. za 9. g. 1. C. 396. K. 

Colutes Veſicaria Chatr. 35. . G. n 380 RR. 

' Emeri alterum genus C t e ii 

Grows arcade eeuc. 

Arbor Baceiferæ. e 
87. Widdow-wayl Ray 19 19; t. 1. Linn 83.70. 


Olwells Hliſpenis. Garaupe Natbonenf. Renal Fes _— 
Germ. 1 


Ci hamelea Dod. 633. fig. Ca 877 85 pte 21. 
Chamelea tricoccos. C fl. 463: 1 C87. 1 a 175. 8 


fig Chabr. 46 lc. 3. IB 1. L5. p. 707 fig. d. 504. g's. 
Chamelea Arabum tricoccos Ger. 1215. Poet. cen. fig 
. Tab. eg. le. 2. 3424 


Chamelea vera aliis 7ricoccos, Mezeteom Cs-AAebe⸗ \ > _u 
Chami- 


Abba 8 


» 


* 


= {tt 264 3 
Sheen, 2 Tricoccos Lab.. 1 369. ar Adv 11. 
1 fig. Belg. 448. fig. * — <7} 07 8 \ * 
Sr lenrifally i in Olive Groudds ne 
Hills abatid Mb anne to i010 words 
0M ow _ eee * 45 51 
lyrea folio ſubrotund o vix ſerrats: .: 9 7 1182 
Theſe Leaves much reſemble the Figure in Cemereiechis 
Ea $0. mitked thus? but its nbcelics; laſs vifhble. 
| SO 1 with 29. True MochiPebutt... Nen SL 10.) | 
e ous folia autos baſi lat. &Y IJIN 
This alfo is very lightly noteht-. 
9 Olive Mock Frivet. Ray Dendt g 732. 


 Phillyrea Olee Epbefiare folio: Hhrt, Med. Gen Za. 


LY 


2310. Mp. 5. Sf ed I Saitek? 29 

1, Thoſe Lrever-arc oblong: bed an wholly plain 
91. Fine dented. reel leaved Moch-Prive 1 

 Phyllyrea folio minori argute ſerrato, © 
The only: Tree of this { have 28 yer ſeen is. in the 
WA af the Biſhop of Lands Garden at Fulham. 
. Oe. — Meck: Privet. Na. CHOIRS 1 7 
pille. ll. ZieafriCB:4764. 

7 bilhreqlatiore-calio Ger. t 109. Jonſt: 1395: fig. 2. 
Phillyre« ſatiuſculo fol. Chabr. 4x. le 2. 1 Bur. 15. 5. 339. kg. 
| Phillyrea 3 Cluſ 52. 48.5. 7% 68. fg fig- 

 Phillyrea gde Grokt raphy . 
E. wild 3 ain ptr» and about Montpelier: 

-93: Common Narrow Mack · Friuet Ray. 1585. 1. 
Phillyres, anguſtifolia Ger. 1 30). fig- t · Jonſt. 1595. fig. I 
Chaby. 3 1. I. B. . I. 5. p. 538. * L le. *in. 
Belg. T. 2. p. 154 fig _- "> \ 
. F-hillgreeanguftifolia 1: CB 
" Bhilhyrea 4 Cluſ. 52. fig- 3. Ye * f 
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ſemp. per Tempora 
Horolog. fcorrecta 


4 10 


cx 20 52]tx 14 1cCeonis ? Bayero tranſüt 38 55 2 


30 4 * 27|Ltohis's tranſlit J 0 17 J 
35 16 nis 1674 Cut. Brit. tranſ 1821 2 
47 8 
52 42 oatithi centrum tranſiit 
{rt 57 25] 50 41 Cor Leonis tranſſit 
iz © 35] $53 S Leoms 31m tranſſit 
5 4061 58 3 I$ 3; ta tranſiit 


12 10 Fol. 12 4 


| 


11 3 15010 > 53 oſSaturni centrum tranſiit - - 


8 33, 


11 17 711 
11 15 I Ejuſdem 1855 tranſiit 


11 22 16 


— 
1 it yy 


1 5 3318.14 43 
11 25 22011 21 12 


1 43 5811 35 48 Leonis i tranſiit 
11 49 1% 1 4 o Saturni centrum tranſit 


4 417 


eonis 38 v tranſiit 


| ongitudo K 42414 
Latitudo Bor. 1 32 10 


KEY 


Pollags, a-y4.134 52 « od 
| = 6 9 15 


Leonis oY 


SL r 32 { 


Die -Mercur Febr. 18. 


: 52|Leonis 34ta Cat. Brit. trant [36 19 35 


Alcenſio rect. b 146 5 
Diſtantia a Polo 74 44 10 
Longitudo K 23 12 47 
Latitudo Bor. 1 32 41 
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Temp per Tempora —DiETur "vis Ie 
Horolog. cotrefta. Þ tg. 7 NY onice- 


+a —FT Is 
h. a 5 ä e eee "ES, eee — . 
3 20 9 52 ee {tranſi 36 9 It 
15 4½ 10 5 ©cSargmi centrum "ay 87 + SS 3 
© F4 or Leonis tr 1 
{{Leonis:3 Zim tranſi 7% 1 16 47 50 
1, : ULeonis :34/asrankje. > o:la6 xy 90 


Aſceuſio recta d 145006 
1 74273 


Longicado WI 22 22 4 
— 132 5 


TY; 12 
eonis tranſiit 
umi cestcrum 

o Leonis y Bayer t 


4E 88 1 
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7 48 I 7 41 15 
50 46] 7 49 iot 
57 3%] 55 5 
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16. 7| 14 21 
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2.10ʃt. 28170 


Leonis » 1 
Loohis 13545 tranſtit 
Leonis 39 vi tranſiit 
Alben recta v 143 57 3 
Diſtantia a Polo 74 3 24 
= Longitudo & 21 3 2C 

— p 


Saturno pene ſtationario 


1 4 
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9 46 P 
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emp pe Ze q\Tempora Dier Jovis Noyemb. $c- , See 


1 +. ©” 8 — 


18 12 d0 18 8 vs: Cater dans ſeq: raph 42 4 0 00 
30 ©8 2 or Leonis tranſiit 
* 30 35] 4027 


19 tt 59 4 4z|Leonig.in:yentre i tranſiit 39 25 15 

19 26 231 20 poſSaturni centrum tranſiit 
#+- .- IAſctuſſo rect h 162 23 2 

Pu n 80 43 

D wgitudo m 10134 


2•*„:ü 2 am, "— << 4 
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ba Vertice. 
b h 82 1 
12 40 412 37 eee 14— 0 
; 112 48 37412. 46 © E NP Re 60 48 3 
luz 57 6 '2 49 59, quarii 23ta Cat. ——_ 
1 prima ad þ one $60 WF 84 

4|Aquarii in aqua tranſiit [60 

Ate nl. rect. ® 341 33 5]. 17 = 
Diſt. a Polo Bor. 99 2x 440 
Longitudo x 9260 | 
Latitudo Auſt 125 8 
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Die Lunz Auguſti ro. 
1745 ; 


Temp. 
Horolog. 
S > 7 h. "Ee - © A 
12 36 21jtz 33 55 Aquarii A tranſiit 
12 44 26/12. 42 ooſjovis centrum tranſiic | 
12 48 532 46 27,Aquarii 7314 tranſiit 
JAſcenſ. rect. x 341 26 5 
Diſtant. a Polo 99 25 5 
Longirud. Joy. x 9 18 17 
Latitudo Auſt, 1 25 4 


Die Lunæ Octobris 26. 
7 29 160 7 28 42 Aquarii in Clune e tranſiit 63 34 40 
7 36 34 7 36 oſſovis centrum tranſiit 63 00 5 
| 8 14 34 8 14 oAquariiSomeprimaad tr sa 5 20 
3 17 45 8 17 11 re ns os ad þtranſ.162 37 5 
Aſcenſio recta 335 413 
iſtantia a Polo 101 33 2 
gitudo Jovis & 3 16 
titudo Auſt. 1 19 8 
Die Martis Octob. 27. 
7 25 40 7 23 34 Aquarii Cluniss tranſiit 
7 33 6 7 31 oo Jovis centrum tranſiit 62 59 1 
8 11 00 8 8 54 Aquarii prima ad þ tranſiit o 5 15 
8 14 10 8 12 4 Sequens ad I tranſit |6z 37 1 
A cſcenſio rect. 335 43 2 
| Diſtantia a Polo 101 32 30] / 
[Longitudo & 3175 
Latirudo Auſt. 1 19 


pn 6 Die Jovis Octob. 29. 
7 18 1 7 14 19% Aquarii o tranſit 


— _—____ 


26 10 7 23 oofJovis centrum traſiir 
8 3 47] 8 © 37|Primaad ꝓ tranſiit 
6 55] 8 3 4 Wequens ad tranſiit 
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Die Jovis Octob. 29. | 
Aſcenſio recta x 335 47 45. © 
Diſtantia a Polo 101 3o 35 
Longitudo Jov. x 3 2244 
_ Latitude Auſt. 1 18 49 


Obſervatimes MARTIS. 
Amo MDCCXII.. 


[| H 


12 te ⁊ tranſiit 1 


12 
13 
13 
13 


Aſe. rect. Mart is 179 29 2 
iſtantia à Polo 85 3435 


i—H— — —— — 


| Die Martis Martii3. . 
ri 55 $2fir 53 2jin vertice Virginis - tranſ. 43 20 oc 
i2 4 5oſtz 2 coMartiscentrum tranſiit 45 14 20 
IO 54 8 An vultu Virginis tranſſit 43 15 25 
20 8] 17 18 U Undecima Virginis ſ tranſiit 44 3 30 
12 30 25] 27 35 Virginis 16. in Cervice c tr. 46 33 25 
42 32 37]'2 29 47 Virginis 174 Cat Br tranſ. 44 33 45 
ö Aſc. rect. Mart ii 175 1 15 
Diſt. a Polo Bor. 83 46 45 
Longitudo 22 57 33 
Latitudo Bor. 343371 
Die 
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Die Marti Apritis 7. [Diſtantiz 
| N | 


Venice 


— — 


0 4 IL 


| Ventre Leonis y tran, 42. 35 25 
Martis centrum tranſtit 42 41 5c 
31Prima Vite. C. Rr. & trauſſ Ar 44 50 
3 21e in Vertice fg tranſ|4r 37 1 
Ace rect. Auris 165 45 4 
Qiſtantia a Polo 8115 1 
_  [Longit. Martit m 13 30 4 
| Latitudo Bor. 226 31 
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Die Mercurii Aprilis 8. 


o 29'Leonis x tranſiir 2 35 30 
oo — tranſiit 2 43 40 
51 Virginis & tranſſit I 44 55 
43|Virginis g tfanſiir L 37 15 

ſc. rect. Martis 165 4r 00 


iſtantia a Polo 81 16 00 
ngitud. Martism i3 26 4 
tirudo Bor. 323568] 


Die Veneris Maii 1. 
7 50 ooartis centrum tranſiit 44 17 30 
8 13 zuin Vertice Virginis » tranſ A3 20 oo 
8 28 Fin Vultu Virginis ⁊ tranſ 33 15 3c 
Aſc. rect. Martis 166 59 40 
iſtantia a Polo 82 49 2 
Longitudo m 15150 
titudo Bor. 1 27 2 
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Temp. per Tempora Die Saturni Maii 2. Diſtantiæ 
rrecta.. 4 Yerrice. 


44 24 20 
43 20 f 
3 I5 25 


Martis centrum tranſiit 
9 22 Virginis „ tranſiit 
irginis tranſiit 

ſc. rect. Martis 167 10 
Diſtantia a Polo 82 56 4 
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Die Solis Januarii 25. 
8 9 33] 8 7 23 Teleſcopica 4 tranſiit 
8 15 58 12 55 Tauri 12314 Cat. Brit. tranſ.ſz 7 2 30 
8 20 * 8 18 ro Lunæ limbus præced. 
. x _ _ it, centro _— 
21 23 8 19 13|Lunz centrum t im- . 
. * bo remoto a Vertice 1 WR 
8 22 * 8 20 42Lunz cuſpis Bor. a Vertic 
8 30 15 8 28 5Geminorum Tepwss tranſit}. d 
8 qr 78 38 57 ßes Caſtoris + aki 
8 49 88 46 58 Calx ejuſdem tranſiit 
Aſc. rect. cent. 9 84 26 55 
Diſt. a Polo viſa 66 
Sed adhibit.Paral.65 39 5 
Longit. Lunæ xx 24 56 3 
Latitudo Bor. o 57 
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| Temp. x e Die Lunæ 2 26. ID 
WS... e 


iſtanciz | 
a Vertice 


8 16 41 8 24 3 28 13 3c 
8 35 12 Caſtoris » tranſiit 8 5. 3 | 
8 43..26|Calx Caſtoris x tranfiit 28 50 40 
9 7 38%Lunz limbus 8 8 

* eee ee * 

9 Lunæ centrum tranſ. lim- 
4 bo remoto a Vertice > Bu. 
25 unz euf pis Box. a Verti 2 30 10 


8 37 31 


717 5 
Adbabich Parallaxi66 5115 
Longit. Lunæ s 7 618 


Latitudo Auſt. o 8 48 
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— SATELLITUM Jov! I'S. 
Die Veneris Octob. 30. 


—ů— ll — — 


52 35 Quartus Satelles viſus eſt emergens ab 
umbra, diametro Jovis diſtans a terti 
ei. proximo ad dextram, Tubo (cil. 
octo pedum. 
4 oo oo . xplenduit, & linea ducta a proxi- 
i mo — centrum Jovis emergentem 
— ad Auſtrum, fits ſcilicet in. 
verſo. 
7 32 3o|Pegaſi i tranſiit per planum Arcus me. 
ridionalis. 
Die Saturni ovens. 7. 


7 36 31% 


13 1 5 
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praceſſu, Aſcenſionem rec tam 


quod ſciam Aſtronomis in Fove conceſſo. 


ſente Luna inermis oculi aciem non fogit; comit 
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N. B. Stella i la Teleſcopica a que dit Jauuarii as I, 
* — habuit A 2.854 & 77 | 
bat 4 Polo 66* 58-20", wnde- fit Longitude 6545 Tr 2 9 
cum Latitudine Auſtrali o 137. Had autem eſß es ipſa Fella 
ad quam applicabatur Jupiter in Statione ſecusda, anus 1634 | 
Februatii 6, eamque non ni tribus ſei corpotis diametris ad | 
Auſt rum reliquit, obſervinte Gallendo; ut habtur inter Ob 
ſervata jt "pag 174. Ei al catilemy- Mars dbſervatus H 
Septembris St an 1644 mane; ii videre eſt in Proleo ome: | 
nis Sele nog raphie Hevelianz pag. 65 & F ig. r. 7 erum 
multum uſui ert, ad atcuritam Nodi Jovis determinationem, 
ejuſque motus, fi modo inter ftetles fas planum orbiteFJoviahs | 
non hereat immobile. Etenim pbſÞ- decurſum 83 aunorum, qui- 
bus Jupiter ſatis accurate” ſeptem abſotvit periodos, anna foil. 
1717. Jantarii 10. mane, Planeta ftellam illam corporaliter 
teget vel ſaltem ftringet, ſpeftaculo quidem raro neque hactenus 


Stella autem ipſa, etiamft Teleſcopica vocetur, ſudo cælo & ab- 
emque habet ſe- 
quentem ad Auſt rum, & ſemidiamet ro Solis circiter diſtantem, 
apud quam conſpicietur Jupiter aritiſime confunctcus, Die vi- 


% 
— 


ceſimo Fulii anni proximi 1716 mane. 


IV. An 4 Account of an Exper iment made by 


Dr. Brook Taylor aſſiſted by Mr. Hawkesbee, 
in order to diſcover the Law F the Magnetical At- 


traction. | 


VM Order of the Royal Society Mr, Zawkesbee and 
my ſ#lf made an Experiment with the great Load- 


ſtone belonging to the Royal Society, in order to diſco- 
ver the Law of the Magnetical Atrraction; and not long 
2 after 
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after I gave an account of it to the Society in a Letter to 
Dr. Sloane, (who was then Secretary) dated June 25. 172. 
Since that, Mr. Hantesbee made another Experiment of 
the ſame nature with a ſmaller Loadſtone; which he has 
given an account of in the Philoſophical Tranſactiont No. 
335: But upon comparing the Numbers of that Experi- 
ment with thoſe of the other; I find the Numbers of the 
firſt Experiment to be very much more regular. Where - 
fore I conclude that to be the belt Experiment, and fince 
no notice has been taken of the Account I gave of it, and 
I have reaſon to believe Mr. Hamtesbee loſt the Table I 
left with him for the Society, of the Numbers relating to 
it, I take this occaſion to preſent the Society with the fol- 
lowing Account of it. 
We placed the great Loadſtone belonging to the Royal 
Society lo, that it's two Poles lay in the Plane of the Ho- 
rizon, and were in a Line exactly at right Angles with 
the natural Direction -of the Needle we made ule of, 


its 7. alten to be as in the de following Table. 


Diſtant. | Variat |[Piſtane | Variat. bo lan Variat. 
Feet Feet 


5 Feet "Des 
I 8 9 45 || 4 1 5 o || 7 | 3 30 
2 Kol 58 $114 9 20 1 | 2 20 
30 00 1 5: 35-11. 9 137 
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V. 4 ſhort Account of the Cauſe of the Saltneſs 
of the Ocean, and of the ſeveral Lakes that emit 
no Rivers ; with a Propoſal, by help thereof, to diſ- 
cover the Age of the World. Produced before the 
Royal-Society by Edmund Halley, R. S. Secr. 


* ' T 
* 


Here have been many Attempts made and Propo- 
ſals offered, to aſcertain from the Appearances of 
Nature, what may have been the Antiquity of this Globe 
of Earth; on which, by the Evidence of Sacred Writ, 
Mantind has dwelt about 6000 Years 3 or according to 
the Septuag int above 7000. But whereas we are there told 
that 5 ormation of Man was the laſt Act of the Crea- 
tor, tis no where reycaled in Scripture how long the 
Earth had exiſted before this laſt Creation, nor how long 
thoſe five Days that preceeded it may be to be accoun- 
ted; ſince we arcelſewhere told, that in reſpect of the 
Almighty a thouſand Years is as one Day, being equal- 


ly no part of 272. Nor can it well be conceived how 


thoſe Days ſhould. be to be underſtood of natural Days, 
ſince they are mentioned as Meaſures of Time before the 
Creation of the Sun, which was not till the Fourth Day. 
And'tis certain Adam found the Eerth, at his firſt Produ- 


_ Qion, fully repleniſhed with all ſorts of other Animals; 


This Enquiry ſeeming to me well to deſerve Conſiderati- 
on, and worthy the Thoughts of the Royal Society, | ſhall 
take leave to propoſe an Expedient for determining the 
Age of the World by a Medium, as | take it, wholly new, 
and which in my Opinion ſeems to promiſe ſucceſs, 
though the Event cannot be judged of till after a long Pe- 
riod of Time; ſubmitting the — to their better Judg- 

ment. 
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"Now if this be Fug Reaſon of. the Sal of theſe 
Lakes, tis 1 not Im Angle e but that e Sen it ſelf is 
become Talt from t e lame Cha Fr and we axe thereby. fur- 
niſhed with 85 Argument for eſtimating the Duration of 
all Things, from an Pede af the lnerement. of Salt- 
nels ig their Waters. For if jt be oblerved. what Quanti- 
ty of Salr is at preſent cold in a certain Weight the 
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acguiro / cν Regeos af: lens. a preſent Had in iti 
Fro re — Wes ; 
a. like; ent n Genalar Eocceaſe-in- the! 
the Ocean mould be bfr vod for chat, — 5 lame, 
manner 23 afardibid// dei es ignutycrablo; Rivers, att 
which d cpeſite: their: ſaling/Particles-theeeia-4/; and) are a- 
275 ſuppiyed; as | have elſewhere ſhewn, by the / V apours 
of the Ocean; which rite therefrom in Atoms of 
ter, without the leaſt admixture of Salt. But Rivers 
in their long paſſage / der kid Eartti do iubibe ſome of 
the ſaline Particles thereof, gb in ſo {mall a Quami- 


ty. i 3 


at 
the —— Increment as before, then 2 
as Hypot beta all would appear little leſs than Demonſtra- 
tire. But ſince: this Argument can be of no ulc re Our 
ſelves, iti requiring very great Intervals of time to come 
to au „it Were to ho wiſhed that the ancient 
* Lais Authors had delivered down to us the 
degree of the Salrnels of the Sea, as it was about 2000 
Years ago: far then it cannot be doubted bur 9 — 
Difference between what is now found and what then 
would become very ſenſible. I recommend 8 
to the Saczety, — ſhall offer, ro procure the Ex- 
periments to be made of the preſent degree of Saltneſs 
of the Ocean, and of as many 7 thele Lakes as can be 
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five enough f what is meant by them, and bei 
aduptacd v to confined amide of the 2 
Arr. in the old perſpectide the ekiefeſt regard is bad col” 
tie Ground Plane, that is, the Plane of the Horizon; 
from whence is derived the Horizontal. Line, and by 
means o that Line the Repreſentations of ſome Figures | 
are found hy ag dod ſimple Conſtructions. Bat. then the 
Figures im all dcher Planes are drawn by reducing them to 
cheHorizontabPign=by means of Perpendiculars ; which 4 
is an inartifieial tound · about way, makes a great Com 
fuſios af Lines, and is not rapable of ſo much Exactneſs. 
Thiv'oonfined way of treating this Subject, proceeds from- 

the ſtrong Poſleſſion rhe Mind is bred up in of the Notions | 

of Upwardsaiid-Downwards, which makes one apt to re- 

fer · all othet irtegulat Poſitions to thoſe: principal ones. 

But the Minds of all Artiſts ſhould be drawn as muctias 

can be flomuſueh confined>Ways of thinking, and they- 
ſnould be taught to actuſtom themſelves, as much as may 

be, to co Natute in its general View, Without 
minding thoſe particular Relations wluch things have with 
reſpect to chemſelves For this reaſon our Author has 

r 4 thefFergy ofi.ZZorizontal Line, becauſe it cow- 
fines the Mind tod much tothe particular conſidtration 
ofthe Horizontal Pn: but he conſiders all Planes alike, 
andiall-Sigares' as they are in themſelves, without conſi- 


detint their Relation to us ; leaving the Artiſt to do that, 
when he comes to apply the genera 


ral Rules of practice to 
any paiticular Deſiga. ak G15 167573 CI 318333940 063 

This Treatiſe is very ſhort, becauſe the Author has 
confined dum felf: only · to give the. peneral Rules: of pra- 4 
cticeyJeaving-che Reader to bimfelt or to a Maſter to find 
out paxtieular Examples to-exerciſe himſelf in- Vet he 
hopes he has omitted nothing chat is material to the un- 
derſtanding of this Art in the full extent of it. The whole 
Book conſiſts of five Sections‚ 7 

9 — B b 63 The 


(166) 
"The firſt Ser conn aper under 
mental this Art, With the; Dofigiriogs of he 


"Terms, and four Theorems, The ſundameotel Principle 
of this Act, is, that the Repreſeatation of any Hint isa 
point on the Picture where it is cut by 2 Line drawn 
from the original Point really placed where ix ought: to- 
ſeam to be, to the place of the ” Spediators Eye n and co 
ſequencly; the Repreſentation of any Line 8 5hq.jncerſe- . 
ion of the PiQure with a Surface made by 
Lines from the place of the Spectator s Eye, to the {ev 
Pointgof the original Line to be —.— — 
where it ought 25 ſeem. to be · Fot theſe Lines which. 
come from —— points of the original Object co be 
placed in its proper Situation, to the SpeQator 8 Eye, are 
= ſo many viſual Rays which make the Object ſenſible. 
When à Right Line is continued in infipitem, the Vi- 
ſual Ray 2 laſt parallel to ĩt, and an Object of 
any given bigneſs, iſ it Goes ſtil ſurther and ſurther off 
ob that Line, will at laſt —5 to vaniſh. ; and at chat time 
the place of its Repreſentation on the Picture is the Point 
where the Ray parallel to the original Line cuts the Pi- 
ture: For 4 Author Tas thoughs it proper 
to call that Point the Faniſhing Point of ſueh an original 
Line (and conſequem ly of all others parallel to it Debs). 
And for the ſame - Lures be calls that Line on the 


Picture a Yaniſhing Line (Def. 6) which is produced hy 
the Interſection of the Picture with a i lane — thro 
the SpeRator's Eye parallel to an original Plane. — 6 
are ten. Definitions in all, but theie are the ptincipal. 
And in our Authors Method theſe Vaniſhing —— 
2 Lines are of great uſe for the Repreſentation of 
ny Line paſſing through its vaniſhing 2 (Trop. 3.) 
Having found the Repreſentat ion of one Point in any Line, 
by any Method whatfoever, he finds the Repreſentation of 
the whole Line by its — — which he — 
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ns ta chat purpoſe, 
ſnewing how to find the vaniſhing Points and Lines of 
— Lines and Planes, according to the ſeveral Cir- 
cumſtances propoſed; _ by the mw of them, howzo 
| the Repreſentation of any given Figure. In the End 
Its sede ders ate ſome Fade, in the betagte 
ow of rhe regular Solids and ſome other Figutes. 
The t ird Section ſhews how to ſind ch Nepreſenta- 
ti 9 ef che d os of all Objects. al 230 . p 
de fourth Section ſhews how to find the Repreſentati - 
ang of the Reflexions of Figures made by poliſti d Planes. 
Ihe fifth Section contains a few Propoſitions telating 
to the inverſe Method of Perſpective; or the — 
examining, 2 Picture alrcady drann; ſo a to find our 
what Poiat the Picture is to be ſeen from, or having that 
given, to find what the Figures are which are deſoribed. 
r =. 
Our Author has obſerved that there may: be a, very. 

good Expedicnt made uſe of in painting of large Rooms 
and Churehes, which is drawn from the Nature of thoſe 
Rays which produee the Vaniſhing Points. This not being 
mention'd in the Book ir (elf, he thinks it not improper to 
take norice of it here: The Expedient is this, Having fome - 
way or other found the Repreſentation of one Point of a 
Line that is wanted in the Picture, to find che whole Line, 
paſs a Thread ſtretch d through the place of the Specta- 
ror's Eye, in a Direction parallel to the Direction the = 
ginal. 
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505 from the Candle to As Thtead ſo Grerch'd; 

55 Plane which generates the Repreſeritation foughe. ſe 
Prop. f.) And thetemay be orber Exp edients of the lik ke 
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rap if, acti Te. 
* OR K, &c. By Ralph Thoresby, 2h 
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2 of the 12 Se oc ery, London: ri Fol. 17 7. 
do not orofefiadly treat of any Place but the 

own and Pariſh'of Lerdes, and che Regio 170 *or 1 
many Paſſages in the Bobł it ſelf, kee RB takes cc 
ſion to inſert the Pedigrees of ſuch of the Nobile and 
eſterming all Provinciales, Who have — Damit iliam in 
Provincia: to ſomè of theſe he harh premiſed ſeveral Def. 
Viſſtations in the College at Arms, London, he hath ad- 
ded the Dates from Original Deeds, Regiſtets, &c. and 


07 £33 Jo ne OW ; —__ 21 A: 
DS ad arts adjacent, in t ——ç 
joyning Territory called Elmet; yer not ra che Preface 
Gentry, as have had any Eſtates within che preſcribed | 
cents from ancient Deeds yet remaining in the reſpective 
continued them to the preſent time, which ach rendred 


8 4 a 
H O the dilig gem and curious Author of this 1— 
ig mole general, relating to the County Na rhe are 
Limits, tho" the chief Seat of the Family be 1 "68 | 
Families: and to molt of thoſe that are inſerted in the 
it 
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o acceptable to the learned Gentlemen of that Faculty, 
bates Kings at Arms, and ſome eminent Heralds, 
not only ſubleribed, 'bac {ince their Peruſal — 
. others 122 2 ablent F riends, expreſſing great 
any in that part of the Performance: as many lear- 
ned Antiquaries have done in the other Parts relating to 
the Topogtaphy and Etymology of the Names of Places, 
&c// which he hath bern very particular in, as finding the 
Name to be frequently a brief Deſctiption of the Place; 
— hath been thereby enabled to dfſcover the Veſtigia of 
ome conſiderable Antiquities, in the actual Survey that 
e of thoſe Places to render the Work more com- 
pie, He hath, by the ancient Names and the Situation 
of the places, been enabled to deſcribe, in a very particu- 
(leon the. Tranſactions between the Pagans and 
Primitive Chriſt jan Saxons, relating to that noted Bat- 
ele upon Win moor, An. Dom 655. There ate alſo 
many yery'confiderable Benefattions, and ſtately Edifi- 
ces exected of later times, particularly a — 
Church built and endowed by Mr. Harriſon; whoſe Ne- 
ew the Reyerend Mr. Robinſon hath moſt generouſly 
Yis'd to endow another Church, which, it is hoped, 
Will be ſhortly erected in that populous Town of Leeds, 
to the building of which ſeveral of the Magiſtrates, par- 
ticularly Mr. Milner (who hath adorned the Market-place 
with a moſt noble Marble Statue of Her late Majeſty pla- 
ced in the Front of the Guild-hall) and other 4 
have fubſcribed very liberally: Here is alſo a Charity- 
School for an Hundred poor Children, who are cloathed 


and taught here, &c. 

Bur what relates more immediately to theſe Philoſophi- 
cal Tranſactions, is the annexed Catalogue of the Authors 
Muſæum, juſtly celebrated for Antiquities and for natural 


and viell Curiofities. The Catalogue of the Coins and 
Cee Medals 
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Medals: is ſurpriai pious and valuable. 1 
ancient Greet and e Far or o e of t Ba 

12 


nunt, he hach added above a thouſand Ju 
of which are noted by the Tearned Baron 3 
very rare and ſo likewiſe are thoſe juſtly eſteemed that 
relate more immediately to Britain, whether —— by 
the fon or Britains. . That of Ther with Rowic Lerte 
is ineſtimable, being the only known Piece in the Worl 
with thoſe! ancient Characters upon it. This was firſt 
deciphered by the Right Reverend Dr. Nicholſon Lord 
Biſhop-of Cale, and * by De. Hicks, the two Wy 
ptinted a diſtin. 


Ka ER 


Revivernof that ſort of Literature. Upon which 
Medal a learned Foreigner hath 
riſe. And the ingenibus Sir 4 eng, in bis Di(ſer- 
tatio Epiftolaris to the Right Honourable 7h hom Eall of 
Pembroke; ſaith expreſiy am omnium que aut 
Saxohibus, aut Anglo-Danis i in uſs fai(ſe aidentary 
notatu Anni et, quam id 'literis Runicis rig 
% — quod poſſidet vir genere & ingenio clarus bhi 
© Thoresbeius, Leodienſis. Thoſe of the Saxon 
begin with a very chbice one of Edwiz the ancient 
Coin of the Engliſh Nation, and of the ſirſt Chriſtian i= Ling 
of Northumberland ; and are ſucceeded. by t of 
Daniſh and Norman Lines, and 2 to the preſent 
Age, in @ great Variety of current Monies and Medals i 
Gold, Silver and Copper. Thoſe of Ireland and the Engliſh 
Plantations in America, are interſpers'd in the ſeveral 
Reigns : but thoſe of Scorlavd, from the firſt of the Alexan- 
ders, ate ſo numerous and ee to merit a en, 
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* De Argento inſignito Ranis ſeu literis Gothicis Ee. Sententia Nic bolat 
Kederi, Regii Antiquitatum Collegii, We. eite eſt, Aſſeſſoris. * 
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lar Deſeription. All along ate very iaſtructive Directians 
how t diſſ inguiſn the Kings of the ſame Name from. 
one another, before the Numbers were added upon their: 
Monies. The Rowan Emperours and Sau Kings: being 
welt engtaved before, the chief Deſec and Difficulty is 
in thoſe from Milliam l to Henry VII. which are therefore 
delineated here from the Originals. To theſe ate prefix - 
ed the moſt ancient Conſular Monies, which many Ages 
preceeded the Incarnation of our Blefled Saviour, becauſe 
neyer yet extant in any Engliſb Author. The other Me- 
dals and Monies of Popes, Empetours, Kings and Re- 
publicks, muſt be omitted for brevity's ſake, tho ſome of 
them (particularly that of the Siege of Leydinin Paſtbaard) 
be very rare. | . 
The Naturel Cariafties are ranked in the following. 
Method, I, Human Rarities, Z» Quadrypeads, Viviparous X 
(multiſidous and bifidous) and Oviparous, with an Ac- 
count of certain Balls and Stones found in the Stomachs 
of ſeveral Animals. 3 Serpents. 4. Birds, Land and Wa- 
ter-Fowls with their Eggs. 5. Fiſhes, viviperous and. 
oviparous, ſcaled and exanguious. 6. Shells, whirled and 
ſingle, double and multiple. 7. Inſects, with naked and 
with ſheathed Wings, and creeping Inſects. 8. Plants, 
which begin with Dr. Nicolſon's Collection of above 800 
dry'd Plants; the reſt are reduced to the accurate Method 
of Dr. Sloane, in his Cat. Plant. in Inſula Famaice, pro- 
ceeding from the Corals and other Submarines to the 
Fruits and Parts of Trees. 9. Formed Stones, which are 
ranged according to Mr. Lizyd's curious Tract, Lithophy- 
lac. Britan. only to the Cryſtals and Diamonds are pre- 
miſed the Margarite Cumbrenſes, ſome of which have as 
good a Water as the Oriental. After the foſſile Shells 
and Stones of the turbinated Kind, the Bivalves and Shells 
amaſſed together into yours Stones by a petrifyed COUNT, 
2 ol- 
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follow the Marbles and other Stones irregular. ' 10. 7 


2 


Metals Ores, Salts and Ambers, of which one with 


44 : 
= 


4 a 


another with a Spider encloſed. 6 


- 


vr 


The Artificial Curioſities relate to War, as Indian and 
Perfian Bows, Argows, Darts, Armour, Shields, Tar- 


ticts, to Kar 
of the habitable World; not negl 


gets, Tomahaws, poiſoned Daggers: to the Mathema- 
Habits, &c. from the remoteſt Parts 
eCting thoſe that are ob · 


ſolete of our own Nation. Then follow Statues, Baſs-Re- 
lieves, Seals, Impreſſions, Copper - plates, Heathen Deities, 


ſtitions. 643 . 
Of enamel d Curioſities, that of Ge 


the fatal Battle at Naſeby is perform'd with ſo exquiſite 


Amulets, Charms and Matters relating to Romiſh Super. 


neral Fairfax and 


Art, that it inſinitely tranſcends the Metal, tho Gold. 
And for Paintings, the Miſery of War is admirably ex- 


preſs d, as to the various Paſſions, upon a Cop 


per-plate 


about two Foot broad, To theſe may be added the Col · 


lection of 


inted Heads, and the Exgies of illuſtrious 


and learned Perſons, beginning with the Royal-Family : 


then the Nobility, Warriours, Gentry, &c. in a Chrono- 
logical Series. In the Eccleſiaſtical State, the Archbiſhops- 


and Biſhops are introduced by the Martyrs and Conteffors 
of their venerable Order, and ſucceeded by other learned 
Dignitaries and pious Divines of both Denominations. 
The Judges are attended by the Literati in all Faculties, 


Phyſicians, Philoſophers, Hiſtorians, Poets, Painters: 
and other Artiſts. Some learned and pious Ladies are in- 
terſpers d. There are Volumes of the Saints, Popes, Em- 


perors, and other Foreigners, amounting to the Number 


of 15 or 1600, many of which are done by the moſt ce- 
lebrated Hands. Original Deſigns drawn by the Pen of 
noted Yirtuoſo'ss Writings and Drawings by the Blind or 
Lame, as barn without Hands. Some by other perſons 


ſo 


e PR wy) 
ſoadmirably ſmall yet legible, that in one there are 21, 
in another 28 Lines in the compaſs of an Inch. Papers 
of different Materials, Colour, Fineneſs, ec. ancient and 
modern: one Sheet of tranſparent Indian Paper a Yard in 
length. Jntberns from Muſcovia,and Turkey,with Reed · pens 
painted and gilt. A Turtiſb Commiſſſon and Seal, a Mancks 
Warrant, the former impreſs d with Int not Wax, the lat- 
ter upon blew Slate not Paper. Books printed in ſeven 
feveral Languages that are ſpoken in the Engliſh Domi- 
nions, not including what may now be added by the Ac- 
eeſſion of His preſent Majeſty. A Catalogue of the vari- 
ous Editions of the Bible in this Muſeum; of the Concor- 
dances alſo, and Common-Prayer Books in different Langua- 
ges: of the Manuſcripts allo, it being conſiderably encrea- 
{ed ſince that inſerted in the Oxford Catalogue anno 1697. 
To theſe are added a Liſt of Books publiſhed in the Infan- 
cy of the Art of Printing, and others that later Contro- 
verſies have rendred remarkable. And alſo a large Ca- 
talogue of Autographs begun of late Years by the Au- 
rhor, yer by his general Correſpondence furniſhed with 
the Signs Manual of many of the Kings of England before 
the Reſormation; and the proper Hand-Writing of every 
one ſince : with thoſe of a vaſt Number of the Lords Spi- 
ritual and Temporal in ſeveral Reigns, and of the lear- 
ned Authors, &c. The like alſo of foreign Potentates, 
Warriours, Literati &c. of theſe ſome are very remar- 
kable, being ſubſcribed by the Lords of the Privy Coun- 
cil at Whitehall, by the Lord Preſident and Council at 
Tork, and the Lord Deputy and Council at Dablia, from 
Queen Elixabethis Reign to the laſt Day of King James 
H. when the Warrant could not be executed. Oliver 
Cromwell's Inſtructions to the Lord Faulconberg when 
ſent Ambaſſadour to the French King. The Warrants of 
the ſeveral Governments that ſo haſtily ſupplanted one a- 
nother in that Year of Confuſion 1659, (which occaſio- 
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ned the Reſtotation) all under their proper Hands aud 
Seals. To theſe he hath ſince added Richard Crommell's 
original Lettets Patents to diſſolve the Parliament 3 and 
another rare Album with many learned Hands, to thoſe 
before mentioned. Then followeth ,a Catalogue of ſeve · 
ral Manuſcript Rols, Letters Patents, Diploma s, Chartess and 
ancient Deeds of Giſt to Religious Houſes, which would be 
of uſe towards another Volume of the Monaftiron Angli. 


cams. Bede-Rolls , Diſpen{ations, &c. ; Laſtly, 4 Deſcrip- 


tion of other Antiquities here depoſited, as Raman Deities, 
Altars, Sepulchral Monuments, Urns of different Forms 
and Colours, Cornelian Signets, a Reman Triumph in 
Baſſe-Relieve, and the Story of Adonis {lain by a Boar. Be: 
ſides theſe there are Clay Coining-Moulds for countge- 


feiting the Romas Coyns when currant, Fibala Feftharie, 


Rings or Bracelets of Jett, teſſellated Pavements, Lamps, 
Bricks with Inſcriptions, of which one very inſtructive is 
mentioned in the Oxford Edition of Livy. To which are 
added Brafs-Swords found in Exzlaud, Ireland and the 
Iſle of Man; Britiſh Arrowheads of Flint; a Daziſh Sa- 
crificing Mallet of Marble, Antique Spurs, Shields, Gr. 
of later Ages, tho now antiquated. The Figures of 
many of theſe are very well engraven, as alſo the Churches 
and Proſpects in the Book. oY * 
By che Appendix it appears what conſiderable Addi- 
tions the indefatigable Author is continually making to 
this Muſæum. A Medal of Fo Aendall is eſpecially remarka- 
ble, becauſe retrieving the Memory of that noted Warriour, 
repreſenting his Head ina noble Relievo, who was Tarco- 
pellerius or Colonel of the Cavalry (which Office belonged 
to the Engliſh Nation) at the memorable Siege of Rhodes, 
when Mahomet the Great was worſted. To the Auto- 
graphs is added one impreſſed with a Stile upon a Palmet- 
zo Leaf, and folded up as a miſſive Letter in the Eaſt. Indies 


by 
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by one Timothy a converted Malabarian. Through the whole 


Work he is particularly grateful, in writing the Names of 
his Bene factors that have ſent him any C urioſities. And 


concludes with an account of vn Accidents that have 
attended ſome Perſons in their Births, Lives, and Deaths, 


of which many = very very remarkable but I Le to be 
coo tedwub bags 2 | * o Vx 
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mal Juſt Publiſh'd, 
ii bi Echodus Incrementorum Directa, & Inverſa, Au- 
! TH! Qore Brook Taylor, L. L. D. K R. S. Secr. In 
; 10 two Parts. In the firſt Patt ars. 1 
19 of tbe New Incremental Method, and by the means of _ 
1114 that the Method of Fluxions is more fully explain d than 
11 bas yet been done; it being ſhew'd how this Method is 
WI!H deduced from the bean by taking the firſt and laſt 
in Ratio's of the naſcent and evaneſcent 1 8. In 
| 11 the ſecond Part the Uſefulneſs of theſe two Methods is ſer 
. forth by ſeveral Examples, Fi Wang the ſumming up 
115 of Arithmetical Seribles. finding all the figurate 
MH! 5 Numbers. 3. In the finding of Tan — Rays of Con- 
11 cavity, 2 the 8 of all ſorts of Curves. 4. 
1% The Catenaria. 5. The Velaria. 6. The Fornix. 7. The 
l Vibration of a Muſieal String - 8. The Centers of Oſcil. 
1 lation and Percuſſion. 9. The Denſity of the Armo 
110 phere. 10. The Refradtion of Light paſſing thro the 
— 14 to. Prinred for dom ar the Prin 
. Arms in St. Paul's Church Tard. © 
9 An Account of this Book will be given in a following 
3 Tons. 
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I. An Account of 4 Fourne fran ol ort of -Oratava 
in the Nat, Fen to the Topuof the Pike 
in that 1 7 oat 5 5 ſt A eee 
Le BK Edens. 197 94 15 3 elot./ in! 
O2 A. 72 13h . 8. 2 Hour 
paſt Ten in the Evening. I, in aten, of four 
more Eaglih ad one Dutch - Man, wich Hor 2 8 Ser 
vants, to carry our Proviſion, roprher, wi Guide 
(which is the lame that has conducted al = have 
been this Journey for many Years) ſet forward from the 
Port of Oratava. The Night being ſomewhat. cloudy, 


and the Moon in the full at 12 the Nieh ſollseing. ME 
At half an Hour paſt Eleven we came to the Town of 


Oratave, which is about two Miles from the Port, where 
we ſtopt for about half an Hour, to get walking Staves to 
aſſiſt us in our aſcending the Steep of the Pike. | 
At One a- Clock on Wedneſday; Morning we came to 
the Foot of a very ſteep Riſing, about a Mile and half 
an to clear up; 


and we ſaw the Pike with a white Cloud cover ing the 
Top of it like a Cap. 
At Two a-Clock we came to a 11 a lace in the 
Road which the Spaniards call Por najito en 4 Monte verde 
(the little Trough in the green Mountain) focall d I ſup- 
poſe becauſe a ltele below this Plain, on the Right-hand 
as we went, there is a deep Hollow; at the upper End of 
which Hollow, there is a Spout of Wood placed in. a 
Rock, through which there runs very clear and cool Wa- 
ter, which comes fromthe Mountains ; and at a Deſcent 
a little lower than the Spout there is a Trou gh into which 
the Water comes. Ee e = 
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At Three, after travelling a Road, which was n 


pretty ſmooth and at other times very rough, we came to 
a little wooden Croſs, by the Roag fide on the Left-hand, 


which the "Spanideda cull Su de 1s Solerz (The Croſs 
2 the Son) A Solera is a loiſg Pole with a Hole at each 
end, which che Spaniards: uſe ro. draw Woed with, by 
faſining one end to the Wood and the he other to the Oxen. 
This Croſs was made with a Piece of a Sera; atid for 


lace I cant tell, unleſs it was becauſe- fomebody was 
md thereabours. * Ac - this place we alſo ſaw the Pike 
before us; and alrtho' we "had come up Hill- quite from 
rhe Port, yet to our thoughts it ſeem d Whmoſt as high 


ding the greateſt part of the Sugat-lonf. 
After riding es half a Mile further, we came töte 8 
ſide of a Hill which was very rough and ſteep; (the place 
call'd Carauala; where are a' great Pine Trees that 
grow on both ſt ides the Road for a great way, both on the 
Right- hand and the Leſt, one of which that was clofe to 
the Road, on the Right-Hang as we went, our Guide de- 
fir d us to obſerve ; it having a grear Branch growing out. 
which with the Boug hs that were upon it look d like the 
Forepart of a Ship. And from the likeneſs this Tree has 


to a Ship I ſu a” 4 the Place took its Name, for Carævela 


ſignifies an old. faſhioned Veſſel formerly much uſed in 


Spain, ſharp before, ill ſhap'd every Way, and all the 
Maſts Tn th forwards ; theit Sails are all Mizen Sails, 
that is, Triangular; they will lye nearer the Wind than 
other Sails, bur are not ſo commodious ro handle. 
Amongſt theſe Trees, not a great Height in the Air, We 
ſaw the Sulphur diſcharge its {elf like a Squib or Serpent 
made of Gun- powder, the Fire running downwards in a 
Stream, and the Smoak aſcending upwards from the 
place where it firſt.to0k. Fire 3 and like. this we faw ano- 


ther, 


()) 
ther / whilſt we lay; undet the Rocks the next Night at Us 


Stancha, part of the way up che Pike: But — not ob- 
ſerve Wherbor: Either of them Su, Report as. they 
diſcharg d. 110 700 t 27 -1go0tg335''3 wo 6. 

Ar three — Four we cache to the Top of 
this high rough and ſteep Mountain, where grows a. Tree 
which the Sponiardacall e Pino de la Merenda, The Pine- 
Treg of the Aſternqona Mesl. This is a large Tree, and 
is burnt at the Bottom as having had Fires made againſt 
it; and in the burt — wan, iſſues out Turpentine, a 
little of which 1 brought Wirh me. At a few Yards di- 
ſtance from this Tree we had a Fire made, where we 
ſtay d and baited qur Horles, and breakfalled our ſelves. 
Theſe Hills are very andy; and there arc a great many 
Rabbets which breed ren 4 There is alſo much Sand 
found a great way up the Pike it (elf, and not a great way 
below the Foot of eee ſome of which | ought 
down with me. 

At Three Quarters alter Five we er forwards again, 
and at Half an Hour paſt Six came to the Portillo, which 
in Spaniſh ſignifies a Breach or Gap. We ſaw the Pike 
about two and a half before us, cover d till 
with a Cloud at Top; and the Spaniards told us we were 
come about A — a half from the Port. 

At half an Hour 1 Seven we came to la: Faldas, that is 
the Skirts of the Pike; from whence all the way to 14 
Stanc ha, which is about a Quarter of a Mile up from the 
Foot of the Pike, we rode upon little light Stones, for 
the moſt part not much bigger than ones Fiſt; and a great 
many nat much broader than a Shilling: and if we kept 


the beaten Track which was uſed = obey it was not ſo 
deep, but if we turn d out of it the Horſes went almoſt 
over their Feet. I lighted and made a Hole there, think. 
ing to nog how deep theſe little Stones lie, but could 

not 
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not find the Bottom: which makes me coneludethey 1 


cover the Ground tor a gteat thickhneſss 

There are a great many vaſt'Rocks, ſome of them two 
Mile or thereabouts from the Foot of the Pike, which 
the Pile-Mam told us was eaſt out from the Top of the 
Pike at the time ĩt was a Vulcano; many ef them lye im 
Heaps of above threeſcore Yards: long, and I obſervd 
that the further tkheſe Rocks lye from the Feot of the Pike, 
the more Hike they ard o the Stone of other common 
Rocks: But the nearer we Went to the Pike we found 
them more black and ſolid ; and ſome of them, tho not 
many, were 14 Flint, and-all extream heavy. 

Thoſe that ſhone ppoſe retaind their natural Co- 
lour, but there are ſome that E like Dreſs that comes 
out of a Smith's Forge, which without doubt was oect- 
ſioned by the extteam Heat of the rye they came from. 

Some of theſe great Rocks were thrown out of the Ca/- 
dera or Kettle in * Top of the Pike; and others from 
2 Cave or Ciſtern which is a pret ty way up the ſide of 
the Pike, and has by ſome been 2 to have no Bot. 
tom, more of which I ſhall ſay anon. 

Ar Nine on Weaneſdsy Morfling Leaves at la Stanchs, 
about a Quarter of a Mile above the Foot of che Pike on 
the Eaſt-fide, where ate three or four large hard und 10. 
lid black Rocks lodg d: under ſome of theſe we bet dur 
Horſes, and under others we lay down our ſelves to * 
after having refreſh'd our ſelves with a little Wine: and 
we had a Fire made in order to get our Dinner ready, 
where a Cook we took along with us both roafted und 
boyled our Meat and Fowls very wellen Weflepr here 
for about two- Hours, then roſe again, and At abour Two | 
in the Afternoon went to dinnert. 
There are ſeveral Mountains that lye Eaſtward from the | 

Pike at four or five Miles Diſtance, eall'd the Walpeſes,” } 


and one more lying a little more to the Southward calld 
la 


(zr) | 
la montane de rej ada; all which were formerly Yultanes, 
tho not ſo great as that of the Pike, as appears by the 
Rocks and fmall burnt Stones that lye near them, juſt in 
the ſame manner as about the Pike. 


Still being at 14 Stancha, after we had dined we lay 
down again to take a Nap, under the Rocks as before 
Dinner, but not fleeping very well we all got up again, 
the reſt of them ſpending the Afternoon at Cards, ce. 
But I made it my buſineſs to admire the ſtrangeneſs and 
vaſtneſs of that great Body, which indeed is very won- 
derful, inſomuch that its impoſſible to expreſs to one that 
has never ſeen ir, in what a manner that confuſed Heap 
of 'Rubiſh lyes; for it may very well be ſtiled one of the 
greateſt Wonders, in the World. About Six at Night we 
{aw Grand Canaria from Ja Stancha bearing from us E. 
* At Nine at Night, aſter having had our Suppers, we 
retired to our former Lodgings, where lay ing Stones for 
our Pillows and our Cloaks for Bed - eloaths, we endeavou - 
red to get to ſleep, but all in vain for a great while. 
Some lying pretty nigh a Fire complain d ot being burnt 
on the one ſide and froze on the other (for the Air was 
very cutting and ſharp.) Others happening to lye in a place 
where there was a great many Fleas; though it be fome- 
thing ſtrange that Fleas ſhould be found there, the place 
being ſo cold in the Night: perhaps the Goats ſometimes 
get under theſe Rocks and fo leave them; and 1 am in- 
cha d to believe it, becauſe the Guide and 1 found a dead 
Goat in a Cave at the very top of the Pike. I ſuppoſe 
this Goat ſtraggling up here by chance was benighted, and 
ſo finding the Cold got into this place for Heat, where 
meeting with too much of it, and a very ſtrong Sulphurious 
Vapour it overcame him; for he was almoſt dryed to Pow- 
der. But to proceed, betwixt Eleven and Twelve we got 
to ſleep, and ſlept till One, when waking, our Guide told 
Lee us 
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us 'twas time to prepare for our Journey. We immedi- 
ately roſe, and by half an Hour paſt One we were all up- 
on the march, and leaving our Horſes and ſome of out 
Men behind, we went away faſting, excepting about two 
Mouthfulls of Wine apiece, which we took at our up- 
riſing. Betwixt Ia Stancha and the Top of the Pike there 
are two very high Mountains and the Sugar- Loaf, each 
of which Mountains is almoſt half a Miles walking: on 
the firſt of them the Rubbiſh is more ſmall, and we were 
apt to ſlip back as we ſtepr upwards. But the upper- 
moſt is all compoſed of hard looſe rocky great Stones, 
caſt one among another in a very confuſed Order. After 
reſting. ſeveral times we came to the Top of the firſt. 
Mountain, where we drank every one of us a little more 
Wine, and eat each of us a Bit of Ginger - Bread we had 
amongſt us. Then being pretty well refreſh' d, we ſer for- 
wards again to aſcend the ſecond Mountain, which is 
higher than the firſt, but is better to walk on hecauſe of 
"the. firmneſs of the Rocks. After we had travel'd for 
about half an Hour up the ſecond Mountain, we came 
within ſight of the Sugar-Loaf, which before we could 
not ſee by reaſon of the Interpoſition of theſe great Hills. 
After we were arriv'd to the Top of this ſeeond Mountain 
we came to a way that was almoſt level, but bearing ſome 
mall matter up- hill; and about a Furlong farther is the 
Foot of the Sugar-Loaf, which we ſoon after came to. 
Then looking upon our Watches found it to be juſt three 
5 a-Clock. The Night was clear where we were, and the 
Moon ſhone very bright, but below over the Sea we could 
1 fee the Clouds, which look d likg a Valley at a prodigi- 
aus Depth below us. We had a brisk Air, the Wind be 
ing S. E. by S as it was for the moſt part whilſt we were 

upon our Journey. | 


Whilſt we ſat at the Foot of the Sugar Loaf, reſting and 
refreſhing our {elves as before in other places, we faw 
| the 
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the Smoak break out in ſeveral places, which at firſt look'd 
like little Clouds, but they ſoon vaniſh'd, others not long 
after coming in their room from the ſame or other | 
places. 


We ſer forwards to aſcend the laſt and ſteepeſt part of 
our Journey, viz. the Sugar-Loaf, exactly at half an 
Hour paſt Three, and after we had reſted twice or thrice, 
| left the Guide and the reſt of my Company, and ran for- 
wards 3 and when | was got very nigh the Top (which 
was at three quarters after Three) two more of the Com- 
pany deſerted, and came up about Five Minutes after me; 
the reſt of the Company and the Guide coming up to the 
Top juſt at Four. A | 
he Shape of the Top of the Pike is partly oval, the 
longeſt Diameter lying N. N. V. and S. S. E, and is as 
nigh as I could gueſs, about 140 Yards long; the Breadth 
the other way being about x10. Within the Top of the 
Pike is a very deep Hole call d the Calatra (or Nettle) the 
deepeſt part of which lyes at the Soth End : It is I be- 
lieve 49 Yards deep, reckoning from the higheſt ſide of 
the Pike: but it is abundance ſhallower reckoning from the 
ſide oppoſite to Garachica. The ſides of this Kettle are 
very ſteep, in ſome places as ſteep as the Deſcent on the 
outſide of the Sugar-Loaf. At the Bottom of this Kettle 
we all were, where lye a great many very large Stones, 
ſome of them higher than our Heads. The Earth that is 
within ſide the Kettle, being roll'd up long and put to a 
Candle, will burn like Brimſtone. Several places within 
ſide the Top of the Pike are burning, as on the Outſide; 
and in ſome places if you turn up the Stones you'll find 
very fine Brimſtone or Sulphur ſticking to them. At theſe 
Holes where the Smoak comes out there allo comes forth 
a great Heat, ſo hot that one cannot endure one's Hand 
there long. At the N by E. fide within the Top is the 
Cave where we found the dead Goat; in which Cave 
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{ſometimes the true Spirit of Sulphur diſtills, as they ſay, 
but it did not drop whilſt I was thermeeGd. 
The Report is falſe about the Difficulty of breathing 
upon the Top of this place; for we breath d as well as if 
we had been below ; we eat our Breakfaſt there, and | wa 
up in all for about two Hours and a quarter. 
Without doubt the Quickſilver would have fell very 
much upon this high place, if I had had but the good 
fortune to have got a couple of Barometers to try. But 
there is no ſuch thing in this Iſland, and [| was fearful of 
not getting Company in the mind to go up with me ano- 
ther Year (for to go up by ones ſelf is very chargeable) 
elſe would have ſent to England to have been ſupply d, 
tho the Expence had come all out of my own Pocket. 
Before the Sun roſe | think the Air was as cold as I have 
known it in England, in the ſharpeſt Froſt I was ever in; I 
could ſcarcely endure my Gloves off. There was a great 
Dew all the while we were there till Sun riſing, which 
we could find by the Wetneſs of our Cloaths ; but the 
Sky look'd thereabouts as clear as poſſible. | 

A little after Sun riſing we ſaw the Shadow of the 
Pike upon the Sea, reaching over the Iſland of Gomera; 
and the Shadow of the upper part, viz. of the Sxgar. loaf, 
we ſaw imprinted like another Pike in the Sky it ſelf, 
which look'd very ſurprizing: but the Air being cloudy 
below us, we ſaw none of the other Iſlands but Grand 
Canaria and Gomera. 85 $ 

At ſix on Thurſday Morning we came down from the 
Top of the Sugar-I oaf; at ſeven we came to the Ciſtern 
of Water which is reported to be without Bottom : this 
the Guide ſays is falſe, for about ſeven or eight Years 
2g0, when there was a great Vulcano in this Country, the 
Cave was dry and he walk d all about it, and ſaid that 


the deepeſt part of Water, when we were there, was not 


above two Fathoms. 


The 


2 


_ 385) 
The Dimenſions of this Cave I gueſs to Bs as follows. 


„ EU RER_Q woes. — 


5 1 


Length about 


Yard: 
=_ Breadth ——==— 228 AL + Yarc s C! {3102 1 21 411 
Ordidary Dore cm Tvp bds. inibn: 
eben QA leg 2817 
Upon l ſide grows "bis Ga ff. 4. ich 
the ite men told us was Salv gas The ee 


52977 


and Snow in 4 — * there: and was of a 


great d with Water about Kues deep. 
We let o on. e at the End' of a String for ſom of 
the Water, Wer ſome Sugar and dranł it, bur 


it Was ' * pigeſt ever drank. in my Life. ITbe lce 
was token ju RF Mouth of it, where, we * 
ſee the Stones lye at the Bottom, for ir was very clear. 
little to the Right-hand within this Cave the Ice was by 
| Hi heap, in form ofa Spire Steeple or like a Su- 
0 in this place | believe che Water comes in. 
— deen glad to have come at it, to let down 
a Line to try whether there may not be ſome Hole that 
the Guide 5 5 not of, that may he of a great Depth. 
In our way home, we came by a Cave three or four 
Miles from * Pike, where are a great many Skeletons 
and Bones of Men; and ſome ſay there are the Bones of 
Giants i Cave, but we know not how many Bodies 
are laid here, nor how far the Cave may go. I intend (God 
willing) to g0 again before I leave the Iſland, and then 
Fl] rake a Light with me and ſee what Diſcoverics I can 
make. 
We came bome to the Fort at about * a- Clock this 
Evening, being 7 hurſday Auguſt 15.1715. NS. 
Whoever reads this, I hope, will pardon the Faults my 
Pen may. bave committed, for I was forcd to write all 
Night; the Ship being to ſail the next Morning, and I have 
not time to examine it. 
Ff f III. 
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II. Ventriculus cordis 6 nifte er ſtupendæ magni- 
tudinis, lately communicated to the Royal- Society 
5 James Douglaſs, M. D. and R. S. S. 
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C Latelyyopetied a young Man ia St. Baytholomen's Hof 
pital, thar died of the Palpitition of the Heart, whoſe 
violent beating and prodigious ſubſultory- Motion, "for 
ſome Months before his Death, was not onl y caſily felt 
by laying the Hand on the Region of the Han but 
ſeen to riſe and fall by by raifing the 'Bedcloaths that cove- 
red it. And, which is almoſt ineredibleꝭ at ſometimes the 
trembling and throbbing made ſuch a Noiſe in his Breaſt, 
as plainly could be heard at ſome Diſtance from his Bed- 
ſide.” This was actompanied with frequient Beis, 
ſometimes ſlow, fometimes ſwiſt, and oſten intermitring. 
Johannes Fernelius in his Parhologia lib. F. cap. 12. gives 


us an Obſervation of a very uricommon and ſurpriſingCaſe 
of this kind; where he lays the frequent Concuſſion of the 


Heart ' was ſo violent atid powerfull, as not only to diſ- 
=_ or luxate, dat eren to break fone of the athoining 
R > 0g 1 

Franciſcus + Is Boe loi, bother WrireeMWringu eſti- 
onable Integrity, bas a parallel Obſeryition in fits Account 
of this Diſeaſe. 

Theodorus Tertringias relates the Hiſtory of & Woman 
he opened, whoſe Heart was of a prodigious Bigneſs, in in 
his Spicilegium Anatomicum, Obſ. 16, 

And to mention no more, Monteur Dionis, at the End of 
his Anatomy, gives a large Deſeription of a very uncom- 
mon Caſe, in which the right Auricle of the Heart was pro- 
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In the ; Diſſection of 1 mot hid Heart al Werd the 
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2000 


t Vent e, whoſe a in a date State 
is always leſs. than Me right, was here e larger. 
And if the Experiment had been made, before Dilſection, 
of filling both with any Liquor, this had certainly con- 
tained three times more than the other. 

7. The Valuulæ called Mitrales, placed at the Orifice of 
this Ventricle, are much. thicker in Subſtance than ordina- 
ty; and the two flelhy Columns, called by Nicolaus Maſſa, 
almoſt 200 Years ago, duo parvi muſculi, which ſend out 

Fff 2 2 abun- 
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Wundahte of (NT <tid dns co be? fiiſerred ite theſe. 
Valves, were proportionabiy at 1 N 
n r in the Mouth of "the 70 


8. The Je | 
or ofthar great Vs pulfaril?s Har difpenſes the Blbby to 
all the ſeveral parts of che human Body,” 5 ch 


preternaturally affected; as wouh org 
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ry Artery, in which they ate thin ard 8 1255 
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0 — * urn. burke his 88. dee 


of its congrafted ee e icknels, ing 
able to cloſe or ſhut the Paſſa⸗ ge, the Blood Bow d back 


again into the Cayity, Which it had gradually enlarged, 

and dilated to the Bip gneſs we ſee. Beſides cl Moſculas 
Valves not being duly qualified fur the Performance of 
their Office, the look rtecoiled: into the 4uricle; which it 
had uſſtended in the like manner This conſtant Re- 
gurgitation or Reflux of the Blood is beſides ſufficient of 
1 45 to produce 1 En or - 
R ye the ned * ins < 
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 Havs4ooled —— LI that Curve which fell 
. -larely*fhder my confidexation. It is not the Foliate 
did out finſt imagine: but l believe it ought not to 
Make a Spadeodillibeeſionyie. 4 E BCFi. r.)is'the Curve 
F*chus deferibe.' Eet A Brand B X be perpenditular to 
each other! From the point 4 draw A R cutting BK in 
N, and: make NE B:1 R. the point E belongs to the 
—— Draw BC making an Angle of 45 grad. with: 4 8. 
his line couches che Curte in 8; Som the-point E 


da]. EDA perpendicularito\'s C. and calling B D, x; 
D , 3; AB, 4; and making V = , the Equation 
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again into the Cayity, which it had gradually cnlarged, 

and- dilated to the Bi 920 we ſee. Beſides - Maſeutar 
Zalves not being 7 qualified fur the Performance of 
their Office, Ky Blood:recoiled'fimothe 4uricle; which it 
had diſtended in the like manner This conſtant Re- 
gurgitation or Reflux of the Blood is beſides ſufficient of 
its ſelf, to produce this „-n, e or w a 
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J Have4ool&d a litto-yhevincs chat Carve which fell 
lately under my con It is not the Foliate 
did ost finſt ima gine t but I believe it oughr not to 
makea Spareodillibeeſfony . g B 80 Eg f. is the Curve 
Techus duſeri he. Eet A Brand B X be perpenditular to 
each other! From th e point 4 draw A4 R cutting B in 
N, and make N 221 R. the point E belongs to the 
Gina Draw BC making an Angle of 43 grad. with: 4 B, 
this ine N touthes the Curve in g; Goth the point E 
aw. E DH perpendicularoto B C. and calling B D, x; 
D E, 3; AB, 4; and making n, wn, the Equation 
1 = re 7 nx 
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81 Re. Taking B G F By and drawing 6 P 


derpe end de ta 6, BG is an Ufmpiote. In the Filiate 
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7 h che $9 
4 945 u er Eq q neing 
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| EF e bat, 18 W al FM And. 
„ che eaten elonglily ro tHe Fre r 592 
| | a £ In the Fellate the Equation is vv = ge 
| 4 1 2 1 90. 221 9 an #21! 01 b5 1:4 T3: 
From theſe ths laſt Equations it ſeems char theſe — 
diſſer 00 mare from one another chan the Circle nom the 


-thanup „on od 21 DOC; 4 3 
— The ondrhruce of A Care * deſcribed as ſome- 
thing of Simplicity with which L was well pleaſed. Wich 


the Radius B 4 and Center B. deſcribe a Circle 4 6, let 
the Square HPS circum {cribe it, ſo that H be pa- 


rallel to 46: Walen Rar cho Circumference 
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- of the Giclee rough:M.draw.L M. parallel to 
H f.. he Area k 75505 ehe the Area 4 H = ' 
compre nded b N the Arc, 1 
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And the Area B 7 e is * to the KwLH bt Bir S 
Therefore if B F and Bf are equal, the two: Arc B FE, 
B fe taken together are equal to the Rectangle #7 
and thetefore the Whole Space comprehended 
BEAXBitFGZ; Cuppoſing 720d 2 to. to be at anink- 
nite Diſtance) is equal to the circumſcr ibed Square i S. 
N. B. This: GER eafily demonſtrated from the Equa- 
tien : fo rby ita z: a -: 2: v, iha is RF: EF: 
MF: FB, aud ſe g F tb Flaxion of AF e 14ke:Fhuxion 
of MF. ' dence — 2 will be always equal #0 
uy! the AreolaM Ll a; and therefore. the: Area VEE ines 
N. equal to the Area MAL. 5 5 
8 Hence it appears that this Curve requires the Quadrature 
Lil: of the Circle to ſquare it ; whereas the Foliate is ey qua- 
Il. arable, the whole Leaf thereof being bat one third a the Square 
of A B, which in this is 4 three ſevenths of 1 the a ame. ear 


anne in 
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Curt: the greif Buch N Hes the Polur'Þ divides 
the Linc" M h inan ind me Pripurtios: whereas jn the 
Fohare i: is when AB #547ipte in poxer ro h F. And the great! 
EF Ordinate in the Foliate #s to that of our Curve nearly 
as 3 10 4, ortxaftly 4 V5 . % Y _5-. 


11 Dat fill theſe Differences are not enough to make them-t wo 
Ain Species: theyteingborh defined by lie Equation, i 
be Alymptote 8G P be taken for the Diameter. And they 
are both coniprebended under the fortieth Kind of the Curves 
of the third Order, as they ſtand enumerated by Sir Iſaac 
Newron, f r incomparable Treue on this Subjelt, 
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. Meridian Line in Mercator s Pagjeftion ; with an 
Account of the Relation of the me Meridian Line 
to the Qurva Catenaria. y J. Perks, M. A. 


THE moſt uſeſul Projection of che Spheric Surface 
of Earth and Sea for Navigation, is that common- 
ly call d Mercator s; tho its true Nature and Conſtruction 
is ſaid to be firſt demonſtrated by our Countryman 
Mr. Wright, in his Correction of the Errors in Navigation. 
In this Projection the Meridians are all parallel Lines, not 
divided-equally, as in the common plain Chart (which is 
therefore erroneous,) but the Minutes and Degrees (or 
ſtrictly, the Fluxions of the Meridian,) at every ſeveral 
Latitude are proportional to their reſpective Secants. Or 
a Degree in the projected Meridian at any Latitude, is 
to a Degree of Longitude in the Equator, as the Secant 
of the ſame Latitude is to Radius. 


The 


Latitude is, to _counterbalance..che ; 
Degrees of Longuude, . For in dus Prg 
ridians being all parallel, a Degree of 


PO 


* + _ + OI ARE 

ich Enlargement of the Elements of 

th lalargement of the 

rejection, the. Me- 
ongitude at (ſaps 

ſe) 60 Deg. Lat. is become equal to a Degree in the 


ator, whereas it really is (on the Globes Surface} bur 


The Reaſon ef wh 


E 


alf as much, the Radius of the Parallel of 69 Peg chat 
is its Cofene) being but half the e of 05 ee 


Therefore t6 proportion the Degrees of Latitude to thoſe 


of Longirude, 2 


- 


Degree .(or Elemental Particle). in the 


: 


Meridian, is to be as much greater than a Degree (or like 


-Particle) in the Equator, as the Radius of the Equator is 
greater than the Radius of the Parallel of Latitude, vis, 


its CA n. 


e den an wee, ee. : 
In Fig. 3 let the Radius C D repreſent balf of the Equa- 


tor, DM an Arc of the Meridian; MY its Sine, CE its 
Secant: then is C & equal to its cine: and CS: M:: 


C Dc — as Coſine: to Radius :: ſo 
is Radius: to Se. The Coſines being then, in this 


Projection, ſuppos d all equal to Radius, or (which comes 


to the ſame) the Parallels of Latitude being all made 


equal to the Equator, the Radius of the Globe, at every 


point of Latitude, (by the precedent Analogy) is ſuppo- 
fed equal to the Secant of Latitude; and conſequently 
the Elements (Minutes, &c.) of the Meridian muſt be 
proportional to their reſpective Secants, 3 
The Way Mr Wrizht takes for making his Table of 
Meridional Parts, is hy a continual Addition of Natural 
Secants, beginning at 1 Minute, and fo proceeding to 
8, Deg. Dr. Wallis (in Phil. Tranſ. No. 176.) finds the 
Meridional Part belonging to any Latitude by this Sz. 
ries, putting & for its Natural Sine, viz.S + S*+ = Sf + 
$7 S &c. which gives the Merid. part required. 
How to find the ſame Mechanically by means of an eaſi- 


ly.conſftructed Curve Line, is what 1 ſhall now ſhew. 
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the Neutiral Meridian \ 4 Scale of Logarithms of the Diffe- 
rences whereby the Secants of Latitude Sons their, reſpetive 
Tangents, Radius being Unity, So here R M is the Eoga- 
Rehm of MT; the Diſſerence of the Secant and 
of the Laricute whoſe Metidional part is R. u o 559] 
4 32 Suppoſing the ptecedent Conſtruction, if through 
point C of the Curve AC be drawn:a-right: Line 

by L IV parallel to MR, terminated wah the Logarithmie 
Curve in W andthe Radius 4 f in G 14 ſay that me lame 
right Line * is Equal to the intercepted Part af cheCurve 
Line 40. + ©] YO 
10. Let»g be'a Line infinitely near -and parallel to 
WG, and terminated by the ſame Lines; and COS, 1 
perpendicular ro the Meridian: C S intetſecting w # ia 
and Wo in Let OA be 2 Tangent ta. AC in 65 
a Tangent to 4 in W; ſo is C Mr. Becauſe ot 
like Triangles Cre, C'S MH; and Wy”, Wr cs 
9 Cz: O: ald Wen ve; Y. Rut 
=68;w+ = CM; Cs ii; neee 3 55 
the a of 6, equal to C c the Fluxion of * 
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It Curve AC. Conſequentiy GW=AC, oo e. 4. 

Il 2 = obo _ —— Carve Gees 
1 ratute of a Figure of Tangents perpen- 
| * their Radius. In N. . ket 47 dea Cute 
if whoſe Ordinates us g , 6 T, att to the Tangents 
1 of their reſpective ĩmercept Nel AA.. Let FG be 


produced to touch the Curve 40 inc: then is the Area 
AT & equal to the Rectangle contained by Radius A R 
and GC the produced pare d d ede J t AT 6= 
AARON. The Demonſitarivir of which aad of bee. 
lowing Section, | for Brewiey Git. Sa 97; 49: 

22. If we ſuppoſe the Figure 4 CB &c. rA (Fig. 3 
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e angled Cone whole Altitude is equal to R. Andits: 
Curve- Surface will be equal to half the Surface of a 
Globe whoſe Radius is 4 R. So that if the Curve be 
continued both ways infinitely (as irs Nature requires) the 
whole Surface will be equal to that of a Globe of the ſame 


Nadias A R. To 54 
1 Fhe-Deſcription of the Rular and Wheel, Fig. 2. 
pertics of 


is -ſuffiticnt for the Demonſtration of the Pro 
the Curve : but in order to an actual Conſtruction for 
Uſe, 1 have added Fiz, 5. where A B is a braſs Rular ; 
wh the little Wheel, which muſt be made to move free- 
ly.andctighs upon its Axx (like a Watch- Wheel) the Axe 
bring eractly perpendicular to the Edge of the Rular. 
5 repreſents a little Screw · pin to fer at ſeveral Diſtances for 
dificrent Radii, and its under End is to ſlide by the Edge 
ef theorher fixer Rular. p is a Stud for convenient holding 
Note, Maſt of thefe Properties of this Curve by the Name 
ef la Tœctite, arcits be found in 4 Memoire of M. Bomie 
enong thaſe of the Royal Academy of Sciences for the Tear 
1712.. bat vat publiſhd till 1715 : Whereas this Paper of 
Ar. Perks n produced before the Royal Society in May 
1714, ran by their Journal. | 
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nt of a Book entituled Methodus Incre- 


WA] HEN | apply'd my ſelf to conſider through! 
VY Y the Nature of the Method of Fluxions, which 
has juſtly. been the Occafion of ſo much Glory to its great 
Inventor Sir Iſaac Newton our moſt worthy Preſident, I 
fell by degrees into the Method of Increments, which! 
have eadeavour'd to explain in chis Treatiſe. For ir being 
the Foundation. of the Method of Fluxions that the Flux- 
10NS- 


VI. An Account of a 
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ions sf Quanrities are proportional to theo nu fſeeminrs. 
ments of theſe Quatitivies in order to uinderſtund that d 
mod. chroughly, Iifound it nedeſſaty to dnſ idee 
Properties of lncrements in general. And from thuſt 
Properties Lſawit would be caly to draw a perfect Knows 
ledge of the Method of Fluxions : for if in any caſe che 
Inetement are ſuppoſed to vaniſh and tcoibecomblequal to 
nothiag their Proportions become immediateiyot 1 
with the Proportions of the Fluxions. In this Methdarit 
conſidet Quantities, as formed by a continual-Addicioh 
of parts of a finite Magnitude, and thoſe pates I wall the 


— — = — — — — 
— . —— — — 2 — ——— AZ S. _—_— A 
OY — _ - 
— — 
2 . a b 
. 4 * — _ * = 2 _— * _ —_ — — I s ſl 
d — IY þ bs o A — * 
2 a p l = « bd 1 * — wy 2 — - 
= Þ — 
3 a n og 2 
_ = —— 2 


— 
2 - 


r 
— 
2 _ 


OT ﬀ01c GCL. e . REA RC M_RPR_R 


—— — - 
— — —— 


S FP" Xx Pw _ LO” ac. Ems — 
* 
320 
L s 7 * hs — k * 0 
3 v4 — > 
» o 


— — 
38 —_ * l * . 
— — — DH — — — 
4 
. . 
0 


= — — — 3 - — m__ 
— — 1 _ A . —_— 
- _ — — — — — . — — — — — — ul — 
— — — — - 8 9 - — 
— Ez —2 en -. BREE "—— = - — W - = S 
x — - — — _ F 4 = =»%.c% A 1 Aa — 44 - = 2 9 . Aa — EY 2 wn 
a 1 — 1 = 
n 8 . 5 * 8 2 > 
= 2 — » 4 * 2 = 2 5 - a s . — — . — * — 4 * = — * S — Sw, n 
| —— — — = : 4 r — ws 5 — - "—_— — — - 
b a — bY, — * * t 4 by 4 ' * 7 * 4 * ” = 5 
7 - _—_— 4 - . . = kJ — w jo. 2 
— , - — — — * - Ce r 4 * = 3 = * ds * - — — — — — — - — _ — 
1 - L. 4 
* __ - a - — „ 4 * — — 
* — = — * Pq — * - - : — „ - = = — * — 
— — - — — E 
4 24 28 b — — - » = —- — N 
= — — 8 : 4 : A. — — — - _ - — d 


0. 7 


* 
— — = — = * * = 
. 
—_ ——_—__ — = — _ 
— f - w— — — 


—  —— — 
- — — — - 


having given any Series of Numbers that are call:d/byia 
general Character x, their Increments are found by taking 
1 E 


( 341 ) | 
their Differences; thus in the preſent Example, the firſt 
Inerements x in the Series 1. 3. 6.10. 15, &c. are ſound by 


taking the Differences of the Numbers x in the Series i. 


4. 10. 20. 35, &c- and the ſecond Increments * in the 


Seties 1. 2. 3-4-5, &c. are ſound in the like manner, 
— DiGrinces of the Numbers x, and ſo of 2 


ions of the Increments of ſeveral variable Quantities, 


atid the Other is concerned in findi 
Integral Quantities themſelves 
tion of their Increments, having given the Relations of 
the lnerements: either ſimply, or they being any how 
jw gore with their Integral Quantities. In the Me- 

10d of Fluxions Quantities are not confider'd; with their 


the Relations of the 


{ed to be formed by; or to ſpeak more accurately, 


they are conſider d with the Quantities of the Motions by 


which they are ſuppoſed to be generated ; for the Fluxions 
are proportional to the Velocities, only when the moving 
antitics, which produce the flowing Quantities conſi- 


det d, are equal. Theſe Quantities of Motion, or Velo- 


cities when the moving Quantities are equal, are what 
vir Iſaac Newton calls Fluxions- As in the Method of 
Increments there are ſecond, third, and other Increments ; 


ſo in the Method of Fluxions there are ſecond, third, and 
other Fluxions; the Fluxions themſelves being conſider d 


as Quantities that are formed by Motion, the Quantity 
of which Motion is their Fluxions. As the Method of 
Increments conſiſts of two Parts; one being concern'd in 
finding the Increments from the Integrals given, and the 
other in finding the Integrals having given the lacrements ; 
ſo does the Method of Fluxions conſiſt of two Parts; 
the one ſhewing how to os = Fluxions, having the 

Fly- 


third and other Fiicrements. This Method conſiſts of two 
; One is concerned in ſnhe wing how to find the Re - 


having given the Relations of the Quantities themſelves; 
from the conſidera- 


„but with the Velocities of the Metions they are 
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ven; and thefcler hewing how-to ell the 


theFlaents gi 
Fluents freed from F luxions, having: — the Relations: 
all be 


of the Fluxionsy whether compounded with theirF 

or otherwiſe. - The Principles of this Method may 

drawn directiy as a Corollary from the Principles doo ofa 
Method of T Girl Neviadthabingidh: 
monſtrated:'C Al. Nui. uc. Aueh Sein 1::120d rin the: 
Beginning af — Avideuturac6 artuuaridn), that 
the Fluxions of Quantities are proportiondl.eb tbeimnaſ: 
cent or evi naſdent Incrementb, if in any Propaſitipn xelari 
to incrememts/ you mak the Ancroments td vu¹iſ¹ 
and to becomb oqoal io nothing · and for their Prbporrionl 
put the Flaxiofy, yo will have a ion that / woll 
de true in the Necho of Fluxions. This id bur:a:Gorob: 
hry to Sir Iſaas Nenton Demonſtration of the Fluxjons 
being proportional to the naſcent lucrements. For this 
reaſon: vo mb te Method of Flu ons tbe underſtood 
more throughlyy Fehaught ic proper toitreat of theſo c Nd 
Methods ropeth r, aud d have handled them promiſcu- 
ouſly as if they wete but one Method. Some people, be- 
cauſe that the Fluxions are proportional to che nafcent 
tnerements of Quantities, —— that by tho Me- 
thod of F luxions Sir IJſauc Newton has introduced into Ma. 
thematicks rhe Conſideration of infinicely little Quuntities; 
as if there were any ſuch thing as a real Quantity infinite- 
little. But in this they are miſtaken, for Sir Iſaur 
es only conſider the firſt or laſt Ratio s of Quantities, 
when they be in to be or hen they vaniſh; not aſter they 
are become mething.” or juſt before they vaniſh z'but in 
the very moment when they do ſo In this caſe Quantities 
are not conſider d as infinitely little; but they are really 
nothing at the time that Sir Tſuac takes the Propottions 
of their Fluxions ; and the Truth of this Method is 
demonſtrated from the Principles of the Method of In- 


crements, in the ſame manner as the Ancients demonſtra- 
ö ted. 


bY 
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ted their Concluſions in the Method of Exhauſtions, by a 
Deduttiq.ad Abſurdom. 


ying premiſed, thus v 
two "Methods, here treate: 


ch i in. general concerning the 


- 0 
a 


of, to come to a particular 
Deſcription of this Book; In the Preface I give a ſhort 
| Deſcription of the Meth od of Increments, and an Account 
of Sir [aac Newton's. Nen of the Fluxions which 1 
have alxeady\ſpokgs gf. The Book canſiſts of two Parts, 
— 118 Pages in Quarta; the Propoſitions be- 
in Fn number d throughout bout from the Beginning. In t 

| firſt Part IL explain = Principles of both Methods: and 
| in {i ſecond Part I ſhew the Un: of them in 


fome particular Examples-. - 
p 1 — ang: explain 
th Qionz.;in 46s 


1416.4) 


lain d ind the deen e ule of in 95 
ropoſi Ran expla ain 
had hoch pf lagrements and of Fluxions. The 
poſigion, ſhews hay ta/rransform an Equation 
ging eprals and Their laergments, or wherein Eluengs 
their Eluxions, are concern d; ſo as inthe Room of 
Iacegrals or Fluents, to ſubſtitute their Complinienes 
— a giyen Quantity with their Increments or their Fluxi- 
ons, they increaling in a contraty Senſe ta the Quancicie 


in the frlk Me LN In, the ak Peqpoſitipn 1fh 
transforma. f Feen Equation, 19 ad t 0 
| dhe Chars of che Fluents, making + at io Joe n 
F flow. FT: Chich in the firſt Suppoſition fd d --& 
ly. having ſecond, | third and other Fluxions, and 
Arg that Gade which in the firſt Suppoſition flow d 
uniformly, How: to flow utkqualh y. Jo as to Have 
9 F luxions, &. Thi Propoſition is of great 
ule in the inverſe Methbd, hen yon would invert the 
Expreſſion of the 42 of the Howing Quantities ; for 
Example, | if in the Suppofition ' z flows uniformly an 
x variably, by the inver ©” Mectiod of Flukions you will 
find 1 erplel by che Lors“ df 2 bor My woc 5604 
a H h h 2 expreſt 


2 6344 5 
cxpreſt by the Powers of x, you muſt then transform 
the Equation by this Propoſition. Sir Iſaac Newton and 
Mr. de Moivre do this by the Reverſion of Serieſes; bur 
I rake this to be the more proper and more genuine Me- 
thod of doing it directly. In the fourth and fifth Propo- 
ſitions are explain d the Method of judging of the Na- 
ture and Number of the Conditions that may accompany 
an Incremental or a Fluxional Equation. This is a Cir- 
cumſtance that I don't find to have been explain d by 
any one before, and the Propoſitions are ſomething in- 
tricate; wherefore it will not be improper to explain this 
Matter a little more at large. | Suppoſe then that = and 
are two variable Quantities, and ſuppoſing = to increaſe 
uniformly by the continual Addition of its conſtant Incre- 


ment ⁊, (according to the Notation I make uſe of in this 
Book) ſuppoſe * + . Then if it be 


; ＋ 5 as 2A 
Problem to find the Value of x, expreſs d by the Powers 
of , and quite freed from the Increments3 by the fourth 


Propoſition there may be tliree Conditions added to this 
Probl. ration of this is taken from the 


em. The Demonſtrat 
Formation of rhe ls by a continual Addition of 
their Increments. Suppoſe t 

x, x, *, fc, were ſet down in order in ſo many 
ums, and that at the Head of the Table, the correſ- 
ponding Values of z, x, , * *, were expreſt by the Sym. 
bols 4, 6 „ „ & 
on? ＋ x, or: =x — &, will? = c 4, whence tho 
ſecond correſponding Values of 2, x, x, x, ; will be 4 +z, 
6 ＋ „ e, re- 4 (S +) ander: —a—S 


(by the Eq.) Whence again the third Values are a + 2 2, 


c + 2c + ec, e p2c+$c—a(=c+ 2c +<c) 


and ſo you may proceed to find the fourth, fiſh, and all 


the 


all the Values of x, x; 
Co-. 


Then by means of the given Equati-. 
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ation ic may alſo be required as a Condition, that the 
Curve ſhall paſs through two given Points; that it ſhall 
touch two given Lines; that ix ſhall' paſs thro a given 


the Solutions of particular Problems being never 


by the indetermined ' Coefficients in the 


N ww WW. WW A ada Bolt. ⅛ ˙di . ̃ 3s * 4 
i 4 . . . . 
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whe other Values oi 2, *. *, #, Fo But byawhac is alrea- 


dy ſet down, it is evident that all their Values will be 
expreſt by 4 and d and the chret Symbols c, 6, © : and 
conſequently all the Vaſues of the reſt of the ncremears 
of x, VIZ. 7, 2, O. will be erpteſd d by the ſame Sym- 


bols. Whence it follows tliat to determine the Values of 
the Symbols c, , e, there may be taken three Conditions 
relating to the Values of * x, # , ON promiſcuouſſy, 


irects. The ſame Rule holds 


as the fourth Propoſition 


good in the Method of Fluxions. For Example, having 
55 the Æquation 42 + x*x =o, if it be propo ed to 


deſcribe the Curve that it belongs to; by the fourth Propo- 


Point, and when it cuts a given Line ſhall have a given 


Incremental or Fluxional Equations, I dont know to have 


been ſufficiently taken notice of by any Body: but they 


ought well to be attended to in the Inverſe qe 
perfect, 
unleſs there be proviſion made ſor the ſatisfying of them, 
Equation that 
contains the Solution of the Problem. Examples of this 
may be ſeen in Prop: 17 and 18, where I give the Solu · 
tion of the Problems concerning the Jſeperimeter, and 
the Catenaria ; 

The fixth Propofition contains the E 

of the Inverſe Merhod both of Fluxions and of Incre- 


ments, which conſiſts in the Solution of this Problem. 
HFaving given the Relations of the Increments, or of the 


Fluxions of ſeveral Quantities, whether they be conſide- 


red 


Degree of Curvature ;, or that it ſhall have any other two 
Circumſtances that depend upon the Values of the third, 
fourth or other Fluxions. Theſe Conditions that attend 


ation - 
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ed For gan: ur 
ot involving Reer 
Serieſes; which Tk y break off, dr 
be. _ Es to ales Terms, they 
ahi ich e bope tbr. 
e . d the 


For this Reaſon we 78 
tion in inſigite 
when 


they can any way: 
then contain e de 
The Mezhod of-fioding, hel 
«eighth: Tue) a char! by. 101 
is demogltggreg an che ſeventh, b Fo 
take tober the only. en and general Solut 


inner ſe Met hods. 8 this 8 you. 55 

thoſe . ents, which, 

adapt ee 2 — Nie 1 ey 
Froblem 2 For. 2 K a 
other Methods are imperf, ect; By Pa 

Newton js: Mech 1 pee; erieſes by f a ba 
rallelograms labo Pi, hecaufe it 
brings no now Cox een the refiilt ins, 9 quation, 
which may afterwazds he deer sd h the © Thadtions 


of the Problem. Bere be e this f ſeth de ery 
ingenious and very elegant, Tout it pro e 901 
plain it in the following (viz. * 9th) Prop, The x 1 
© ar 4 and 12h Propoſitions conclude che. da Part. 
in themil treat of the manner of finding the Integral or 
the Fluent, having given the Expreſſion of a particular 
| Increment, or of a. particular Fluxion of ir; Without be- 
ing involved with the Integrals, or with che Fluents, or 


with any other ncrements, or with any otlier Fluxions of 
it. 


is 3 
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hy 7 »Which, Fed's 


by by the two — athematical Brothers the Herm 
In the 187 Propoſition I give the Solution of the Proble - 
abour the Catenaria, not only when the Chain is of a gi- 
ven Thickneſs every where, but in general, when its 
Thickneſs alters according to any given Law. 


In the 
fol- 


Spc wales 
wir ! 

ne 'Propolitions | ſhew bow to oy wi 

He Surfaces which are charged with the 


„ If the. d 234 Propolitions 1 
. Ade this 


1 10 


dey gr — — 
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di ＋ much about it. The late Botaniſts ſeem to 
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The third Opinion, which he ſays moſt agree in, is 


that they ariſe from Putrefaction, or a Mixture of cer- 


tain Salts, Sulphit and Earth impregnated with the Dung 
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. A ſhort Hiſtory of the ſeveral New-Stars that bave 
appear d within theſe 150 Vears 5 with an Account 
Ve Return of that in Collo Cygni, and of its 
Cantinuance obſerved this Year 1715. 


| Hether-it be owing to thegreater Diligence of the 
Moderns, or that in reality no ſuch thing has 
happeh'd for many Ages paſt, I will not undertake to de- 
termine ; but this is certain that, within the Space of the 
laſt 150 Years, more Diſcoveries have been made of 
Changes among the Fixt Starrs, than in all Antiquity 
before. And tho it be ſaid that ZZpparchus, on occaſion 
of a New Star that appeared in his Time, was induced 
to number the Stars, and make the firſt Catalogue of 
them, which was, in the Opinion of Pliny, Res vel Deo 
improba; yet neithet he or any of the Ancients have left 
us the Place of that New Star, to compare with thoſe 
lately ſeen, ' one of which might perhaps be the ſame 
with it, re-appearing after a long Period of Years. Now 
though ſeveral Authors have ſeverally deſcribed thoſe 
that have been ſeen nearer to our Times, it may not 
perhaps be amiſs here to give a ſhort Recapitulation of 
what was principally remarkable in each of them, with 
the Times of their firſt Appearance, as far as can be col- 
lected. 

And firſt, That in the Chair of Caſſi peia, was not ſeen 
by Cornelius Gemma on the Eighth of November 1572, 
who ſays, he that Night conſidered that Part of Heaven 
in a very ſerene Sky, and ſaw it not: but that the next 
Night, Novem). e. it appeared with a Splendour ſur- 
paſſing all the fixt Stars and ſcarce leſs bright than Ve- 
nus. This was not ſeen by 7ycho Brahe betore the 11th 
of the ſame Month, but from rhence He aſſures us that 
it gradually decreaſed and died away, fo as in Marrh 


1574. 


— 


(63550 
1574. after ſixteen Months, to be no longer viſible; and 
at this Day no Signs of it remain. The Place thereof 
in the Sphere of Fixt- Stars, by the accurate Obſervati- 
ons of the ſame Tycho, was os. 95. 1. 4 1 V, with 
5. 45. North Latitude. 

Such another Star was ſeen and obſerved by the Scho- 
lars of Kepler, to begin to appear on Sept. 30®. ff. vet. ann 
1604, Which was not to be ſeen the Day before: but it 
broke our at once with a Luſtre ſurpaſſing that of Jupiter; 
and like the former it died away gradually, and in much 
about the ſame time diſappear d totally, there remaining 
no Footſteps thereof in January 1603. This was near the 
Ecliptick, following the Right Leg of Serpentarius; and 
by the Obſervations of Xepler and others, was in 77. 205. 
oo A 1 . V, with North. Latitude 15. 56. Theſe two 
ſeem to be of adiſtin Species from the reſt, and nothing 
like them has appear d ſince: 

But between them, vix. in the Year 1596, we have 
the firſt Account of the wonderful Star in Collo Ceri, ſeen 
by David Fabricius on the third of Auguſt, ſt. vet. as 
bright as a Star of the third Magnitude, which has been 
ſince found to appear and diſappear periodically : its Pe- 
riod being preciſely enough 7 Revolutions in Six Years, 
tho' it return not always with the ſame Luſtre. Nor is 
it ever totally extinguiſſi d, but may at all times be (een 
with a Six-Foot Tube. This was ſingular in its Kind, 
till that in Colls Cyzni was diſcovered. It precedes the 
firſt Star of Aries 1. 40', with 15%. 57 South Latitude. 

Another New Star was firſt obſerved by Will. Janſonius 
in the Year 1600, in Pectore or rather in eductione Colli 
Cyzni, which exceeded not the third Magnitude. This 
having continued ſome Years, became at length ſo ſmall 
as to be thought by ſome to diſappear entirely : bur in 
the Years 1657, 58 and 59, it again aroſe to the third 
Magnitude, tho ſoon after it decay d by degrees to the 

1112 fifth 
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fich or fixth Magnitude, and at this Day is to be ſeen a 
ſuch in 95. 18, 38. 41 V, with 55. 29, North Lat. 
A fiſth New Star was firſt ſeen and obſerved by Feve. 
las in the Year 1670, on Jah 15. ft. vet. as a Star of the 
third Magnitude, but by the Beginning of October was 
ſcarce to be perceived by the naked Eye. In April fol- 
lowing it was again as bright as before, or rather greater 
than of the third Magnitude, yet wholly diſappeared a- 
bout the middle of Auguſt. The next Year, in March 1672. 
it was ſeen again, but not exceeding the ſixth Magnitude: 
ſince when « Ms er no — viſible, though we have 
frequently ſought for its Return; its place is 99. 30. 17. 
K eue er Nh. 47% 28. 
The Sixth and laſt is that we deſcribed from the 4 


Berolinenſia, in No. 343 of theſe Tranſactions; diſcovered 


by Mr. G. Tirch in the Year 1686, and its Period deter- 
mined to be of 404 + Days: and though it rarely exceed 
the fifth Magnitude, yet is it very regular in its Returns, 
as we found in the year 1714. Since then we have watched, 
as the Abſence of the Moon and the Clearneſs of Weather 
would permit, to catch the firſt beginning of its Appea- 
rance in a Six · Foot Tube, that bearing a very great Ap- 
1 diſcovers moſt minute Stars. And on June 15. 

ſt, it was firſt perceived like one of the very leaſt Teleſ- 
copical Stars; but in the reſt of that Month and Fahy it 
gradually encreaſed, ſo as to become in Auguſt viſible to the 
naked Eye; and ſo it continued all the Month of Septem- 
ter. Aſter that it again died away by degrees, and on 
the 8;þ of December at Night was ſcarce diſcernible by the 
Tube, and as near as could be gueſſed, equal to what it was 
at its firſt Appearance on June 1 5th: fo that this Year it has 
been ſeen in all near Six Months, which is but little leſs 
than half its Period : And the middle, and conſequently 
the greateſt Brightnels, falls about the 10th of September. 
Thoſe that pleaſe to ſeek for it, may expect its firſt Ap- 
pearance in July next, and find it in 98. 6*.30'. circiter 
4 1. V, with Lat. Bor. 52. 40. II. 
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Indian Herbs and Trees. 


94. Peg o Green Blite. 
a Blirum Antegoanum viride, caule & padieulis 
rubris. 

This riſes about a Tard high, its Co aden veined 
and oval, ſtanding on long ſlender Pedicles, red, as are 
the large Stalks, from whence grow Tufts of green Pa- 
nicles, 9 Flower and Seed from Faly till Autumn. 

received Plants and Serd of this and many others from 
my worthy Friend Mr. John Douglaſs Surgeon, and Bro- 
ther to his Excellency the Governour of Antego. 

5. Climbing Virginia Eupatorium. 
Eupatorium Carolin. ſcandens, Fegopyri folio Hort. noſt. 


Sicc. Ray Vol. 3. Append. 244. E 30. 
Clematitis novum genus, Cucumerinis foliis Y irginianum 


Pluk. Tab. 1 63. fig. 3. 
Planta peculiaris pappeſcens non lacteſcens Baniſter Alm. 


Botan. p. 109 pl. 6. 
This elegant Plant is accurately Figured in Dr. Plukyet's 


Phyrographia, and Mr. Baniſter's Herbarium Virginianum 
which is now in the Preſs from his own Original Deſigns. 
It is the only Virginia Climber of this Tribe that has as yet 
come to our Knowledge, and never raiſed in any Eprope- 


An Garden before. 
Kkk 96. 
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96. Brayneg Cape Naked Daſie, Ray H. Pl. 362. pl. 2. & 
Vol. 3. p. 220 pl. "ey & 7. 
Coma Capenſis Coronop? ſolio. . 
Bellis 4fric. lutea minor, ff. nudoc cernuo 4. Bot. 66 
pl 6. 
Hellis Afric. — folio, fl. nudo Calf, 
Bellis Afric. capitulo. aphylle luteo, Coronopi folio, cauli- 
culis procumbentibus Herm. H. Leyd. 86. 
Bellis annua, capitulo aphyllo luteo H. Ox. Set. 6. Tab. 7. 
. ulr. o 
Chryſanthemum Afric. minimum, floſeulo nudo cernuo 
Ejufd. p. 30. pl. 24+ 
Chryſanthemum exotirum minus, capitulo aphy llo, Cha 
memeli nudi facie Breyn. Cent. 156. c. 76. fig. 
Chryſanthemum Tingii anum minimum procumbens, foliis 
verſus imum dentatis, ffoſculo nudo cernuo Maris. 
Its Leaves, naked Plowirs, and Way of growing diſtin- 
guiſh it from others. 
27. Trifid Cope Gold Tufts, Ray 3. p. 173-1. 
Coma aurea African ſoliis glaucis in extremitate rritidis 
Hort. Amſtelod. Vol 2. 
It Flowers in September, and tha Sad is ripe abour 
Chriſtmas. 
98. Small Headed eee Linkiitves. 
Elichryſam Carolin. Gnaphalii American fackc Eur. noſt. 
Sicci Ray 3. Append. 244 
Helic bryſam annuum majus, ere dum Firginiamum H. Ox. 
Sect. 2. Tab. x Ser. 2. pl. f. 
veel five Chriſocome Gnaphaloides Virginians. an- 
nua 1, 1 5 capitulis e 3 
B pl. 2 t 
GngÞhalium Duff) 6s comis hes er Pluk: 6. Tab ha bg. 5 
©x fent. J. Bobart.: : 
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This riſes near a Tard high, is ſomewhat Moody with 
many Branches ending in Taft of {mall ſtraw coloured 
Heads which rarely or never fully open. The Indians 
rub their Head with this Plant, and aſſert its good for the 
Eye- ſight, as my late curious Friend Mr. John Larſon in- 


formed me. By another Perſon I am told they drink a 
Tea of it in Feavers. F 
99. Fairchild ſmall-flowred Live- ever. N 


Elichryſum fl. palleſcentibus minimis, * n 
Its Stalls are thick ſer, with whitiſh pointed Leaves; 
the Flowers grow in Tufts of a pale Yellow and very ſmall. 
It Flowred in Fuly, &c. in Mr. Thomas Fairchild's Garden 
at Hoxton, the only Place I have yet ſeen it in. 
100. Woolly Live- ever with red thready-Plowers. 

Elichryſam Lychnidis Coronariæ folio. © © 

This elegant Plant and the next, I have with Pleaſure 
ſeen in the Biſhop of Londons Gardens at Fulham, under 
the Care of Mr. Millward. 5 

rot. Round Saddle- leaved Cape Live- ever. 

Elic hryſum Capenſe, Perfoliatæ folio. Es 
Theſe Leaves are round, ſomewhat briſtle-edged, 
grow alternate and ſaddle rhe Stalk, like our Perfoliats 
or Thorow Wax. My late induſtrious Friend Mr. William 
Brown, Surgeon, brought me from the Cape of Good Hope 
the only Specimens of this fingular Plant 1 have ſince 
ſeen. . 


102. Welted Antego Spike - Cud weed. 
Gnaphaloides Antegoana ſpicata, caule alato. 
an Amaranthoides fruticoſum fol. longis anguſtis, ſubtùs 
niveis Jam. Cat 48. pl. 3- Hiſt. p. 43. Tab. 7. . Ray Vol. 3. 
127. 2. | AY 
This elegant Plant was raiſed in Chelſey-Garden from 
Seed ſent me by my kind Friend Mr. Foh» Doaglaſs at 


Antego. 3 
A 103 
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103. Herman's Cape Live · ever with Sage Leaves Ray 1860 
e ns 
Pſeudo-Elichryſum Cap. Salviæ folio. rant 
Conyza 4fric. arboreſc. Salicis Capreæ 
riſnarini Breyn, Pr 2. 


0 


Conyza Afric. incana ar 
Pruſſ. 149. 3 
Elicbryſe affinis Afric arb fl purp. violaceis, Salviæ folii: 
odlore Roriſmarini Herm. H. Led. 229. fie. Plak. 174. 
It Flowers in March and April in our Stows, and at th 
ſame time at the Cape of Good Hope. | | 
104. Herman's Peruvian Li ve ever Ray 1869. pl. ult, 
Elichryſo affinis Peruviana fruteſcens Herm. H. Leyd. 666 
r <4 Nene 
Agerato affinis Peruviana frutefcens Par. Bat. & Prodr. 
Pſeudo- Helic hryſum frat. Peruv. fol. longis ſerratis Bob. O: 
90.3. i . 
This by ſome has been erroneouſly ſhewn in out Ea 
dens for the true Correx Peru. 5 
105. Mary- land Bobart. Ray 3. p. 210 pl. 15. 
Bobartia lutea hirſuta, caule Echii. 3 
Chryſanthemum Helenii folio, umbone floris grandiuſcul 
prominente Pluk. 242. fig. 2. Bob. Ox 23. pl. 65. 
Chryſanthemum piloſiſſimum umbone purpuraſcente, petal 
 extus villoſis Nob. Act. Phil. No. 246. p. qot pl. 2 
Its lower Leaves ſomewhat like /lantain, lightly notch 
rough and hairy, the Stalks ſpeckled with red, and rouę 
as vers Buglefe its Flowers compoſed of 13 yellow Pet 
le ſet in a double Row of narrow green hairy pointe 
Leaves, What is remarkable in this Tribe, is a large pu 
ple Uno or Disb, riſing in the midſt of the Flower like 
Button. A very peculiar ſort, of this Family, I firſt fa 


foliis, odore Ro 


b odore Salvie & Roriſmarini Flor 


- 


many Years ſince with Mr. Jacob Bobart in the Phyfick-G2 
den at Oxford; for which. reaſon 1 have preſumed to d 


{t11 


|| (3357) | 

1860 ſtinguiſſ it by his Name, that it may be the eaſier known 

e from C hryſanthemum. ' Dracanculus or ks to, which or. 

thers haye ranked i it ⸗ This \Flojaers:: li pare of the 

Tear. . ! eil tj Iolif; 92 14 WN 1 * 8 114, 

106. Fairchild's broad Bobart. | 

Bobartia Viginiana, fol. lato ſcabro, baſi alato... 
Its Flower-ſtalk ' {wells gradually towards * Bead 

which is compoſed: of many — en. inted black - 

iſh green Scales, the Rim | conſiſts of 15 S. more yellow 

Perle,” out of its purple Disk come many ſmall yellow 

Floſculi, which I have not obſerved in the other. 

Mr. Thomas Fairchild raiſed this Plant from Seed he re- 

ceived, with many others; from that curion, Botaniſt 

Mr. Mark Catesby of Virginia. It Flowred at Hoxton a- 

bout the middle of October... 

. * - 107. Cape Uvedale with a Poplar Leaf, Ray 339. 1 

Uvedalia Capenſis Populi fſolio. 

— ar boreſcens Etbiepicam, foliis P opuli albz 
Breyn. Cent. 155. c. 76. fig. Bob. Oxon. 3. ph 58. 
Sect. 6. Tab. 3. Ser. 3. fig. 

an — lanarum,crenatis foliis ZEthiopicum pluk. 

{culo Tab. 274 f 1. 

This differs from the c bryſonthemans in having a bacci- 

etaljs feros r 


1. 26. 108. Wild Hepps. Ray 3. p 307. 16. 

Mchr, Nodiflora Jamaic. Scrophularie folio 

ough Sideritis ſpicata Screphularie folio, fl. albo, ſpicis brevibus 
Peta- habitioribus rotundis, pediculis inſidentibus Sloan. 

inted Car. Jam. 65. Hiſt. Tab. 109. fi 

2 pur- That curious Naturaliſt Dr. 4 * ns Fla has well de- 
ike a ſcribed this Plant, and given a very accurate Figure of it, 
ſaw which truly agrees with a fair Specimen my hearty Friend 
6. - Capt. Thomas Walduck ſent mes from Barbadoes, from the 
o di- Seed of which this Plant was raiſed. I take the Nodiflora 


ſtin- „ | Lu- 


(2765) 
Luxeon. Sasa fle Gr Naturæ Tab, Sify 6. to- 
be 4-Totr of t wich amo -A 


Pune as 7 


Damani gin yellow Rasi. 1 


1108 1o J 


Clinopodium Vir gin. angolliiot. fl. luteo Herm. H. Leyd: 
161. n Oi RAin >; 

Clinopodinmusguſliſbl. irg Lamii fl. luteo maculato Bob. 
H. Orton 3. Srfns:Tabo8.! Ser. 1. fig. a. 

ClinGþounitie & bv, anguflifol. or. amplis luteis, puny 

cis purßurdis Hub Tab. ag · fi i , vo £2 

Origauum fdr; umplis — putpureo rtaculatis, cujus 
/caulis fab quovis e 12 fois eſt ares 
cmnctus ah, Ray 19 ˙ - dW 


A bave feen this in Flower. with Mr. E uncl, raiſed 
from Serd which Mr. Cate: byſent him. | 
| 110. Canary Clary. Ray 8. p. 80 er: <1: | 
Horminum haſtatis amplioribus foliis ſ. Ari modo abate, 
caulibus & pediculis arancosa lanugine villoſis ex Inſali 
Gomera Pf Tab 301. fig. 2. 
Muſtazi Auſ ulm, & Salvia arborea d Alm. Bor. 1 85. 
1. 5. 
Bermibum Canariinſe tomentoſum haſtato folio, Maſtazi 
& Salvia arborea nominata Bob. Oxon- 394-17. Ray. p. 
292. pl. 24. 
W folio riangulari caule romentoſo Int. Rei Herb. 
180. 0 N 
This Flowers in divers of our curious Gardens from June 
till Autumn. 
11r. White Canary Horchound. Ray 3. p. 302. pl. xi. & 12. 
Stachys Canarienſis fruteſæ. V. -rhaſe folio Inſtit. 186. 
Stac his ampliſſimis Yerbaſe; foliis, 2 albis parvis non 
oaleatis, ſpic4 Betonicæ ex Inſula Canarina Pluk. Tab. 
322, fig 4. Alm. Bot. 356: 
Sachys Canarica fruteſcens Salviæ folio, fl. candido, Ar- 
vida Salva incolis nominata Bob. Oxon, 382. pl. 6. 


Stachys 


- — 


* 


ec 359)? —— 
Stac om Canarienſs frureſcegs reel lijs; n 74. Amſt- 


V 2+ w i SN * G N N 
Salvia lr ampli ampliſſi mis K 22 fait graveal cus, . albo 


. parvo Canarienfis Alen Bot. 329. pl. 8. 314. pl. xr. 
It holds its Eeaues all the Hinter in out 


- 132. Munting ella Maracoc. R. 
Clematis ſ. Flos. Paſſionis fl. lutto H. Piſan. 


3 "=o zonalis triphyllos Klute Ox. Mor, 7•3• Tab 
5 I, | 


Clematis Paſſiflora fl. luteo Munt. Prax. 422 = opt. 
Cucumis Flos Paſſienis dictus, Hederaces foo. . ex "oi 

vixidanti, Herm. H. Leyd-: 205. 
hee flore Pallet: 


Clematitis ſ. Flos Paſſionis 4a 
5 3* 
an Clemnativis Indica fl. minimo pallido Plus. 73. Tab. 


ae 
88. 


Balſamins altera Indice repens, Heders.qrborex foliis, f, 
ſubviridi Ambros phyt. 91. 


Granadilla ſolie tricuſpidi, ,. parvo flaveſcence El. Bor. 


206. Inſt, 240. 


Grauadills folio Hederaceo, ff. luteo minore Flor. Norib. 
100. 
Granagills pumila, J. paryo lateo D. Ale, Bala. H. Patav. 
A Turte 5. 
Flos Paſſonis minor, folio in 3 lacinias non ſerratas minus 
prafundas diviſo Cat. Jam. 104. 
Paſiiflora Hepatice Nobilis folio parvo non crenato, fl. ex. 
luteo viridante Alm. Bet, 282.1. 
This Plant is a Native of Virginia from whence Mr. 
Catel has lately fear it. 
3. The 0% Trefoil Maracoc Ray 649. 1. 
Balſamina Indica repens, Pomifera Honuphr. 5. 
Clematis Pa ora, fl. Roſeo triphylla Munt. Praxe 4 423. 


Clematis Paſſonatjs triphyllos, fl. Roſeo Mor. Ox. 7. 2. 
Tab. 1. fig. 9. 


Cie 
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Ctnlarts Gifohia%fRoſeo clavato TB: 301. Kt 
Cycumis criphylic fl. Roſeo clayato Herm. Leyd: 257. 
Gragadilla FZJpanis,” They > Paffionis, Via Toll in Hrn: 
88. & 96. fig*dp nent 
Granadilla reich la f. Robb co Fl Ni bs I 
Maracoc ſive C 1985 Vir iniana Park. Gard, 393 3. I o. A 
Xe: Io cole vos tg 
Maar jndicum Ai Hor Parnes. 50. 127 
Paſiiflora foliis 2 trip Sale Alm, Bot? 207. 
n 
Tis bEwitiful Old Plant has been an Ornament in our 
Engliſh Gardens * near a Hundred Years, and v was firſt 
510 ughit to us 22 Nginlu. 
114. Common 8 Maracoc. 
Clematis Paſflora pentaphy lla, fl. cæruleo punctato Munt. 
21. fig. 
Clitatis pentaphylla, f. Rofeo  clayato Mor. Ox. 6. 8. 
Tab. I. fig. 8. 
Clematis quinquefolia rk 4 los Paſſionis Roberti 
Icon. 
Cucumis Flos Paſfonis dictus, pentaphyllos, #. clevaco 
Herm. H. Leyd. 205. 
an Flos Paſſionis major > pentaphyllos Cat. Fam. 104. pl. r. 
This elegant Climber is found in divers 4 of the 
Curious, but I could never yet obſerve the Fidale· lite Dent, 
in the middle Leaf, as Mant ing. Moriſon, &c. have 2 
gured it. 


. Ever-green Fingered Maracoc. * N 
Paſſiflora . ſempervirens. e 
This chiefly differs in being ever- green. 1 have obſer- 
ved it both in Flower and Fruit, in Mr. Thomas n 8 
Garden at Hox ton. 
116, Tellom Thorney Poppey Ray 856. 8. 


Argemone Mexicana El. Bot: 204. Inſt. 239. 
R 


"4 tt; 7 * 
- 


% 


4 e 
aver ſpinaſum C B. 171. 17, prody. 92 · fig.: pbyt; 311 
93. fig. r · Imperat. 662. fig. 2. Fonft. 371. 1 4. 
 Pepaver campeſtre ſpinaſum 459 K. Ic. 
. Papaver ſpinoſum Americanum Park. 366. f. 5, opt · 
Frs ' ſpineſum luteum, foliis albis venis notatis Morſe 
X. 277. e 
Papaver ſpinoſum, fl. luteo ſimplici Marr. p. c. 355. 


Carduus Chryſanthemus Peruam Ger 
1155. 2 ĩẽ I, 


993. f. 2. Jonſf. 


Chicallotl Mexic. ſom ina Hernand. 2 18. c. 60. ſig. 
Ficus Inſernalis Nalaram an Glausium Dioſc. Rey 56. 9. 
The Purging Thiſtle, i. e. Carduns Purgans noſtratibus dict 
Alm. Bot. 279. pl. 8. | 391 
This ſingular P 
It Flowers and Seeds in our Gardens in July, Auguft, &c. 
$ 117. Hairy Oriental Poppy: >. H; 
Papaver Oriental. hirſuti 
. hy Friend Mr. Georee I. 
and very worthy Frie George London 
*. firſt w ho ſnew d me this in Flower; dne which I 
have obſerved it in our Phyfick Garden at Chelſey. 
x18. 2 Potatoes Ray 728. 22. | 
Batata Hiſpanor. Camotes ſ. Amotes & Ignanes Lob. Ic. 
647. 0/369. f. | Ke , 
Batatas Clef. Exot. 341. & Inbame Luſitan: Z7ift. 79. fig, 
Batatas Occid. Indie & Inhame Orient. Luſit. Park. 1383, 
f. 3. 
Battades, Ignames Adv. 317. fg. radicum. 
 Convolunlss Indicus Batatas dictus Ray H. Pl. 728. pl 22. 
Convolvulus Ind. Orient. Inhame ſes Batatas Mor. Ox; x1: 
4. Tab. 3+ fig 4- 
Convoloulss Ind. Or rad tuberoſa eduli,cortice rubro & al- 
bo Battatas dictus Par. Bat. prodr. 326. 


LII Convol 


- 
. 


| is a Native of both the Eaſt and 


um, fl. magno T. Coral. 17:C4- | gn 
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1 382 ) {ll 
Convolyblus 5d concen eſculenti, Spinarhie hs; 7 
* a albo fundo purpured, leine poſt ane | 
"n 1 | lo Jam. Cat 53. Hf. 150. * 

Hi I have gathered this in the Durcheſ 7 Buafort 5 Gar- 
den at Chelſea. * 


119. White Vigna „ with a blackiſh bottort- 

| ower. 
Convolvulus w irg. ſol. cordato, fl albo amore, kundo m 
icante. 
| an Convolyuluss Scamonii folio fubrorundo, f ab- bone 
nigro Curaſſeuiras Herm. Par. Bat. Cat. 6. 
les Leaves cordated, ſmall and very pointed, che Flow 
ers alſo ſmall, flender and white, but blackiſi at the 
Bottom. Wẽ owe the Diſeovery of this co the 9 
tive Mr. Catesby. 

120. Broad-leaved Cape Goat-Cranesbill. 
Geranium 7ragodes C Folio maxim 

; an Geranium African fruteſcens. Malvæ folio FEY 


ml to, odorato inſtar Melife, A. purpuraſcente Boerbacve 


| 6. p ITO. 
| 22 are compoſed out of two ſmall 
fleſh coloured Petals, with a Blot of deep ſcarlet in the 
Middle, and a Streak of white running from thence 
0 down to the Bottom. I firſt obſerved this with the 

: 1 Biſhop of London at Fulham, and ſince in our Phyfick 
fl Garden at Chelſea. It Flowersin April and May. = 
1 121 Cape Codling - Cranesbill with bright Tloners, 
| ; | Geranium Capenſe fruteſc. folio rotundo, Pomaceo odore, 
* : f. vivido. 
| q 2 

| 


— — 
— — 
* w 
„„ * 
2 
f 


A Geranium Afric. arboreſc. fol. Malvæ plano, lucido, 
glabro, f. kermeſino D. van Lear. Boer. 3 p. tog. 


* 85 Thave only ſeen this at the Biſhop of London's Garden 
1 at Fulbam; it differs from. Botan. — No. 2. pl. 103. 
11 in having a much livelier red Flower. 


222 
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123. Small Smio6rh e 
Geranium Capenſe ſolio Bitonica criſpo, fl. minimo. 
Irs lower Leaves are ſmooth and more or leſs round 
and broad, i pots Flowers Dank deep cut, Ay Nee or- 
three ſmall purple Flowers ing on. v er 
Footſtalks. 1 
123. Dr. gudurs voc rufe cp. canebiI R. 3 2 
10. pl. 2. 
e Capenſe fol. Betonicæ well. f tartar, 
Geranium African. Brtonic& folio procumbens, fe * 
eleganter variegatis m. Bot. 169. 
Dn FAlet thar copious a " firſt obſerved this 


curl · lea ved ce Craneebill, 


Boi 
in Dr. Uvedale's curious Garden at Enfuld. It's Stalk; an 


Leaves ave ſoft and hoary, the Flowers ſmall and deeply 
ſported like the Lyahnis hitta minor: 
124. Sporred American- Ah, with whitiſh Vein 
Arum Amer. maculatum, veni eleganter albis. 
have ſeen this beautiful Aram in Homer in the Bip of 
Londons curious Gardens at Ful am 
14325. Small Virginia Trefoil Am. 
Arum humile Fiegin 7 — 
aniArum Zeylan, trilobato folio, bumiling-8 minus Por. 
Bat. 79. ſig - 
Mr. Thomas Fairchild: gave me the only Specimen of: 
this which I ſaw growing in his Garden at Hoxton, + 
12 6. Great-Smooth Cape Sumac. Ny Dendr 58. 12. 
Sumach Capenfis fol. rotundo ſplendido — 
Rhus Afr. triſoliatum majus, ſplendente folio rotundo in- 
tegro Ray Dendr. 58. 12. 
This nes the next 1 have ſeen in the Dstebeſs of Beas- 
fert's Gardens at Badminton. 
127. Small Smooth Cape Sumac. R. Dendr. 58. xi. 
8 Capenſ. fol. rotundo ſplendido minore. 
Lentiſcus humilis, trifolia © hh P, Bar. pr. 
LI1 2 


Rhus 


' (6364) 
Rhus 4fric. crifoliarum. minus. glabrum, ſplendente fol;* 
eme integro Plok. Tah 29-ig. . & RazDendr: 
58. I.. 

This chiefly differs from the 11 in being leſs, . 
ly in its Leaves. 

128. Hairy dented Cape Sumac. R. Dead. 56, Fe, 5 
Sumach. Cay. folio dentato hirſuto. | 
Rhus ſes Sumach Afric. trifoliatum hirſurum & crenatum | 


* „ Ray Dendr. 56. 1. 
Afric. triſol jp jus, fol. obtuſis & inciſis hicſutis 


2 we Plat. ponds 7. & Ray Dendr. 6. r 
of  Thele Leaves are deeply dented and hairy, 10 its 
known from the ref. - 2 


1429. Narrow white Cape Sumac.R. Deng. 55. 8. 
3 Cap. fol. anguſto ſubtũs incano, hinc inde dentato. 
Rhus el wien tum fel. erratis £7 Herm K. Dende. 57.8. 
Rhus fric. triſol. majus, fol. ſubtũs argenteis acutis & 
margine inciſis Plot. Tab, 129. fig. 6. & Ag Dendr. 


5. p. 57-8. 
_ Afric.trifoliatum, fo lio 4 Coſt Herm. Boerhove 


7. & 8. 
Rlus Ahoi rrifol. anguſtifſimo follo ſubrds 5 incano, ſeu 
Agni Caſti lobis . — R. Dendr. 56. 2. 
This differs from the Next in having zarrow Leaves ſame- 
what jagged. 
130. Round white Cape „ Sumac Ray Dendr. 58. 13. &14 
Sumach Cp. folio "5 ts 4 integro ſobtus i incano. 
Rhus Arie trifol. majus, fol. ſubrotundo integro molli & 
incano Plak. T. 219. fig- 8. & Ræy Dendr · 58. 14. 
Rhus Afric. trifol. fl brevioribus ——ů 2 gla- 
bris & ſplendentibus, ſabtus incanis Ray Dendr. 58. 13. 
All theſs Trifaliate Sumachs grow ſpontaneouſly about 
the fertile Cape of good Hope, and from thence brought in- 


to the Gardens of the thoſt Curious, where I have ſeen them 
:both in England and Holland. III. 


Y 
1 — 
= o 


III. 4n Extract of a Letter from Dr. Helvetius at 

Paris, to Monſieur Duyvenvoorde Embaſſador 
| Extraordinary from the States-General, and by 

bim communicated to the Royal-Society. 


| Am extreamly pleaſed, Sir, that you have applied 
-& your ſelt to me, for my Advice about the Uſe of the 


becauſe I can give you a very good Account of it, ha- 
ving been one of the firſt that introduced it in France; I[ 
have made abundance of lucky Experiments about it, 
which have made this Medicine very well known. to me : 
wherefore | aſſure you, you can do nothing better than 
JJ ft 2 7-- 5. 
The Pareira Brava is a Root which comes to us from 
Brazil by the way of Liabon, but which the War has ren- 
dred pretty ſcarce ; however it is to be found among the 
good Druggiſts, and is fold at Paris for 40 Livres the 
Pound: tis call'd in Brazz/ the Univerſal Medicine, and 
is made uſe of there in all kind of Diſtempers. A Ca- 
puchin Monk, who came from thence, told me that he 
could not give it a greater Character than by aſſuring me, 
that in all their Voyages they carryed the Goſpel in one 
Pocket and the Pareira Brava in the o tber 
Twill be very eaſy to convince you, Sir, that the Pa- 
reira Brava is perfectly good in your Diſtemper. The 
Buſineſs with you is to reſtore the Digeſtions, to the 
end, that in the firſt Paſſages there may not be form d ſo 
much Phlegm and acid Crudities; and it is alſo neceſſary 
to hinder the Seroſity of the Blood from ſpreading it ſelf 


too much upon the Parts. Now as Experience * 
| that 


Pareisa Brave which has been recommended to yu, 


(366 ) 
that the Pareira Brava does abundamiy provoke Urine, it 
will follow from rhence, that it will diſcharge by the Kid- 
neys the corroſive Acidity of the Maſs of Blood; it is alſo 
good to break and thin the pituitous and viſcous Humors; 
_ and it cures the Suppteſſions of Urine oecaſion d by Ob- 
ſtructions in the Kidney. s. 
One may concinde ftom hence, chat the Salts of the 
Pareira Brava, which are moderately Volatile, ate proper 
to diſſolve or ſeparate the too thick and too cloſe Texture 
of the Sulphur ofthe Lympha Finally this Medicine hah a 
light or gentle Bitterneſs which correds the Acids of the 
Stomach, and renders them more pure and fine. N 
Hence the Chyle becomes better digeſted and more 
Balſamick, and fitted to aſſimulate it ſel with the Blood, 


and to preſerve therein that degree of Diviſion and Fluidi- 


The Method of uſing this Root with ſucceſs, is to re- 
duce it to an impalpable Powder, and to infuſe thereof 
the weight of a. Demi-gros in a Pint of boyling Water, 
and let it lye in it all Night, and next Morning boyl it one 
moment. Then pour the Liquor off gently from the 
Powder, and take of it a Demi-ſeticr in two Cups with 
a little as hot as Tea, putting into each Cup 5. 
Grains of the ſaid Root reduced to an impalpable Powder, 
which you muſt ſtir with a Spoon, that none of it may 
remain at the Bottom. You may repeat the ſame Doſe. 
about 4 Hours aſter Dinner, but you muſt not eat any 

thing within an Hour after you have taken it. 
This Medicine does not oblige you to alter che ordi- 
nary Courſe of your living; and you may continue the 
uſe of it ſeveral Months together, in which time alſo you 
may diſcontinue it two or three Days together at a time, 
if you pleaſe; but you ſhould take ſome gentle Purge 
every Fortnight or Three Weeks during the uſe of the 
faid Medicine. e 


The 


"= 36; 5 1 
The — on of the, rute Bz. as Kon 


Duyvenvoorde uſes it. 


Ake Eleven Grains ol this Root, and put it into a 
Pewter Tea; pot fill'd wich boyling Water, and ſo 
let it infuſe all Night over warm Aſhes, or a very ſmall 


fire; and in the Morning boyl it A but very gently, 
till you uſe it. You muſt drink it juſt u do Tea, and 


the Li qoor wiich comes from chi lun Aer 
ade Quaniy of 5 e 21 26 | 
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iv. 4 Pits * 15. Planet A fo "Y „ 


"Reverend St. George Lord 2 Clogher, 
R. S. S. Giving an Account of ſome large Teeth 


lately dugg up in dhe Northof Tint 2 by bis 
Lordſhi p ene to 15 Royal-Soci iety. 


Belurbes, Jah the 2 * 17 15. 


* LORD, 


HE Curioſity I here ſend y your Lerdibip; is fo far bo- 
yond any ching that [ have had the honour to com · 


municate to your Lordſhip, or that I havezever met with, 
that I preſume your Lordſhip will think it fit cocommuni- 
cate to the Royal Society; 1 have ſent the Draught, af 
ter the beſt manner I could draw it, encloſed; it is the 
Draught ot two Teeth lately found within Eight Miles of 
this Town at a place call'd Maghery, in part of the Bi hop of 


Tillmore s Lands, ſinking the Foundation for a Mill near 


the Side of a ſmall Brook that parts the Countys of Cavan 
and Monoghan. 


The 
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mad lain there ſince the Deluge. It was about four Foot 
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There are in all 18 * * of a larger and cm 


ſanalles orc, the largeſt is the fartheſt Tooth in the under 


Faw, the other is like it and belongs to the oppoſite Side; 


the leſſer Tooth I take to be the third or fourth Tooth 
from it, and has its Fellow: thele are all that were found, 
and one of them ina Piece of the Jawbone, which fell co 
diit as ſoon us taken out of the Earth; there was part of 
the Scull found alfo of à very large Size and Thickneſs, 
bur as ſoon as expoſed to the Air that mouldered away as 
the Jaw'ihad done. 
2 Phe Account| had led tie laſt Week to the Place, where 
I was reſolved-rb ntake the niceſt Search I could; but the 
Water - wall of the Mill bein 5 and the Ground all 
was thrown up, I could 
any: thing, but to enquire 
figing the Teeth, «.and 
br me and how they lay. There were fome few Peices 
of Bones found, but none entire, yet by thoſe. Bits that 
were ſound, one might gueſs that they were Parts of * 
that were of a larger Siagae. 
The Place where this Monſter lay was thus prepared, 
which makes me. believe it had been buried, or that it 


have lire Opportunity of doin 
2 the 


under Ground, with a little Riſing above the Superficies 
of the Earth, which was a Plain under the Foot of a Hill, 
and about 30 Yards from the Brook or thereabout. The 
Bed whereon it lay had been laid wich Fern, with that 
ſort of Ruſhes 1 call'd Sprits, and with Buſhes inter- 
mixed. Under this was a ſtiff blew Clay on which the 
Teeth and Bones were found: Above this was firſt a 
Mixture of yellow Clay and Sand much of the ſame Co- 
Jour; under that a fine white ſandy Clay which was next 
to the Bedd : the Bedd was for the moſt part a Foot thick, 
and in ſome Places thicker, with a Moiſture clear through 
i; it lay ſad and cloſe and cut much like Turfe, - 
wou 


would divide into Flakes, thicker or thinner as you would ;. 
and in every Layer the Seed of the Ruſhes was as freſh as 
if new pull'd, ſo that it was in the Height of Seed - time 
that thoſe Bones were lay d there. The Branches of the 
Fern, in every Lay as we open d them, were very diſtin- 
guiſhable, as were the Seeds of the Ruſhes and the Tops 
of Boughs. The whole Matter (melt very ſower as it was 
dug, and tracing it I found it 34 Foot long, and about 20 
or 22 Foot broad. | AE: | 
It will be well worth conſideration what ſort of a Crea- 
ture this might- be, whether Human or Animal ; if Hu- 
man, there was ſome reaſon for the Interrment, and for BH 
that Preparation of the Bed it was laid on; if Animal, 7 
it was not worth the Trouble: if Human, it muſt be 9 
larger than any Giant we read of; if Animal, it could 5 | 
be no other than an Elephant, and we do not find that —_— 
thoſe Creatures were ever the Product of this Climate. 4A 
And conſidering how long this muſt haye lain here, I do 
not believe the Inhabitants then had any Curioſity or | 
Conveniency to bring ſuch into this Kingdom; for I ſup- | 
poſe the beſt of their Ships could not carry one. Then if 
an Elephant, or ſome other Beaſt which muſt have pro- 
portion to the Teeth, it muſt have lain there ever ſince 
the Flood ; andif fo, then the Bed on which it lay muſt | 
be of its own making: whence it will follow that the | 
Flood coming on him while he lay in his Den, he was 1 
there drown'd, and covered with Slime or Mud, which ' 
fince is turn'd into the Subſtance of the Earth before- > JF 
mention'd. I forgot to mention that there was a great 
many Nutſhells found about the Bed, perhaps thoſe 
might have been on the Buſhes which compoſed part of 
the Bed: 3 
The two large Teeth are of equal Weight, two Pound 
three Quarters each; the two little Teeth are ſix Ounces 
M m m each; 


„„ „ 
each; but there ate ſome of them waſted, and ſome of 


Holders that go into the Jaw broken off. 
Fa | 


Your Lordſhip's moſt dutiful 
and obedient Servant. 


Francis NeviLlg. 


V. Remarks upon the aforeſaid Letter and Teeth, by 

Thomas Molyneux, M. D. and R. S. S. Phy- 
fician to the State in Ireland: Addreſs d to bis 
Grace the Lord Archbiſhop of Dublin. 


My Loxp, 

H E N your Grace was pleaſed to communicate 
to mea Letter you received ſome while ſince, 
containing an Account of an extraordinary Natural Cu- 
rioſity, lately diſcover'd in the North of Ireland, in the 
County of Cavan, you deſired 1 would give you my 
Thoughts concerning it, and the Purport of the Letter: 
but truly when firſt your Grace gave me the Opportunity 
of peruſing this Account, and | conſider d the imperfect 
Sketches of the Teeth annex d to ir, I was not a little con- 
cern d, that upon the making ſo ſurprizing a Diicovery, 
Icould not command a Sight of the Originals themſelves, 
from whence the Draughts were taken ; or that fo great 
a Curioſity ſhould be expreſt by the Hand of an Artiſt 
that ſhew'd ſo little Skill however, by the beſt Judgment 
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885 E. 371 oe” 
I could * from ſo 2 an Information, 1 rold 
your Grace then, I was pretty well convinced they muſt 

ve been the Grinding Teeth of an Elephant: Yer I in- 
gaped, if hereafter I might be ſo lucky as to procure a 
— of the Teeth themſelves, I would be more poſitive 

n my Opinion, and give the Reaſons on which | groun- 
ded my Conjecture; Rs likewiſe I would have the hve 
of the Teeth — in their full Dimenſions, by more 
true and exact Figures. 

Since that, the four Teet b, with ſome of the Fagnenss! 
che Bones that were found withthem, have been brought 
here to Dablin, where, by the Favour and Aſſiſtance of 
my ingenious Friend Sir Thomas Southwell, I procured the 
Loan of them, ſo long as to examine them particularly, 
make ſome Remarks, and take the following correct 
Sketches, that expreſs their Form truly, juſt as big as the 
Life; and your Lordſhip ſeem'd well Gatisfied with-the 
Performance of the Artiſt, when at the ſame time I pro- 
duced the Draughts and the Originals from whence they 
os copied, chat we might compare them both toge- 
t 

Upon the whole, I am now fully convinced, and I can 
upon ſure Grounds affirm to your Lordſhip, that they 
mult certainly have been the Four Grinding Teeth in the 
lower Jaw of an Elephant : and that the many looſe Frag- 
ments of thoſe large Bones that were — with them, 
muſt have been Remains of the ſame Animal. This I take 
to be one of the greateſt Rarities that has been yet diſco- 
vered in this Gay 

In order to clear this Matter twill be firſt requiſite to 
have recourſe to, and explain the annext Figures 

Figure the 1. AA is the large Grinder of the under 
Jaw on the right Side, weighing two Pounds and three 


Quarters of a Pound. 
Mmm 2 b. 


S,. & Ny 
. b. B. b. b. b. ö. are white; rough, indented Bordets, 
Seven in Number, of an irregular Shape, riſing about the 
tenth of an Inch higher than the hard black ſhining Sur- 
face of the Tooth; this rough raiſed Work ſerves for the 
bruiſing and grinding the Animals Food, the tough 
Grains of Rize, Leaves, Fruits and the Boughs of Trees; 
and is made of ſo extream an hard Texture, that it 
reſembles large knotted Threads of white Glaſs, laid on 
and cloſely faſtned to the dark Superficies of rhe Tooth. 
and anſwers that glaſſy Surface wherewith Nature has ar- 
med the Outſide of the Teeth of moſt Animals, to prevent 
their wearing from the conſtant Attrition in Chewing of 
their Foods. ITY 
c. c. c. c. c. is that part of the Tooth which riſes above 
the Gumms, and continues even now diſtinguiſh'd from 
the reſt of the Bone, by having its Colour of a different 
Shade. Wo | 
d. d. d. d d. d d. are many ſtrong Tangs or Roots, 
ſeemingly united altogether, by which the Tooth recei- 
ved its Senſe and Nouriſhment, and tho it was ſo large 
and ponderous, by theſe it kept firmly fixt into the Jaw, 
For the Mechaniſm Nature fhews it ſelf to have follow- 
ed in framing the Teeth of this Animal, is no more than 
this whereas in other Creatures, ſhe has divided that 
bony Subſtance wherewith they chew their Food, each 
having its peculiar Roots to ſecure its Articulation in 
the Jawbone : the has in this of fo Bulk (As Pliny 
the Naturaliſt ſtiles it Terreſtrium maximum Elephas,) tor 
the greater Strength, Stabiliment, and Duration of it's 
Teeth, and the better to provide for a compleat Attrition 
of the Aliment, in order to perfect the Digeſtion ſo tho- 
roughly, as to ſuſtain the Life of the Animal for two or 
three hundred Years, (as it is a common received Opini- 
on in the Eaſt) She has, I ſay, contrived to make the Sub- 
"Nance of the 7eecth in their Roots below, and in their up- 
.per 


wh 4 373 ) 
per parts above the Gumms, cloſely unite together; and 
coaleſcing thus, form a few large maſly Teeth inſtead of 
many ſmall ones. 
As for inſtance, in Man '; Body, that is of ſo much a leſs 
"_ the Number of the Teeth, (when the whole ett is 
compleat) reckons to thirty two, whereas in the large 
Elephant, the Teeth of both the Jaws amount in all but 
to Eight, beſides it's two great Tusks, which rather ſerve 
as Horns for its defence than Teeth to prepare it's Food, 
and therefore | think not ſo very properly call d Tecth. 

Figure tbe 24. E. E. is the ſmaller Grinding 7 oth of the 
under Jaw on the ſame ſide : it's Surface covered over 
with the ſame white indented Wark, as before deſcrib d 
for grinding of the Food. 

fff. are three large Roots that kept it firmly fixt in 
the Jaw Bone. 

This ſmaller Tooth weighed full ſix Ounces. 

Figure the 3d G. G. is the large Grinder of the under 
Jaw on the ſeft fide, much of the Size and Shape and 
Weight with it's fellow Tooth deſcrib'd Figure the ff. 
It — its Roots and all its parts. with the rough protu- 
berant white Work on its upper Surface made after the 
ſame Contrivance, and formed after the ſame ſtrong Mo- 
del as the former. 

And truly if one conſiders it, tis plain that were not 
the Teeth of this Creature made of lo large a Size, and 
withal of ſo maſſy and firm a Subſtance, 'twere abſolutely 
impoſſible they could reſiſt the Force, and bear all that 
Preſſure wherewith thoſe vaſt Mulcles exert themſelves, 
that move the lower Jaw in Maſt ication in this ſo ltrong 
an Animal. 

Figure the 4th. El. E. is the ſmaller Grinding Tooth of 
the under Jaw on the ſame ſide; it is leſs compleat chan 
the ſmall Tooth delcrib'd before in Figure 24. ſor ſome 
of the Root is wanting, and part of its outward grinding 
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(3794) 
Surface is broke off at k. &. fo that it weighs ſomewhat 
leſs; yet what remains exactly ſhews'the ſame kind of 
Work and Shape of the other Tooth, that anſwer d it on 
the right Side. | | 

Theſe Four Teeth here defcrib'd, fully complear the Sett 
of the Teeth, wherewith Nature has furniſhed the lower 
Jaw of the Elephant ; and are anſwered by juſt as many 
more, formed after the ſame manner in the u Jaw, 
as Dr. Moulins informs us, who diſſected the Elephant that 
was burnt here at Dablin in 168 1. In it's Anatomy p. 40. 
ſpeaking of the Teeth he aſſures, there were beſides 
the Tus ks only four Teeth in each Jaw, two in every fide: 
and that theſe eight Teeth were all Molares, ſo that he had 
no Inciſores. POSI 

But notwithſtanding this, perhaps it will be ſaid, we 

may not haſtily conclude from hence, that our Great 
Teeth dug up in Ireland muſt certainly have been the Four 
Grinders of an Elephant, ſince they might as well belong to 
ſome other large kind of Terreſtrial or Marine Animal. As 
for the Hint of their being human or gigantict, tis fo 
groundleſs a Thought, and ſo contradictory to compara- 
tive Anatomy and all Natural Fiiftory, it does not deſerve 
our Conſideration” 
To obviate this, I ſhall take notice firſt in general, that 
the differing Kinds of living Creatures, wherewith Na- 
ture has ſtock'd the World, are not more diſtinguiſh'd 
by the Make of any part of their Bodies from one ano- 
ther than by the various Shape and Diſpoſition of their 
Teeth : and hence it is, we ſhall not find any two diſtin& 
Claſſes of Animals that do exactly agree in the ſame 
Make and Ranging of their Teeth. 

But yet to be more particular, and make this Point ſo 
plain, I hope, as that it may admit of no Controverſy, 
I ſhall here ſet down at length, as I find them, the 
Words 


“ 
Words of two late Authors, that purpoſely have deſeri- 

bed the Teeth of the Elephant. er ret | 

The firſt I ſhall mention is Mr. Patrick Blair, who has 
publiſh'd a Treatiſe he calls Offeograpbia Elephantina, or a 
Deſcription of the Bones and other Parts of an Elephant, 
that died and was diſſected near Dundee in Scotland, anno 
1706. in the Londin Philoſophical Tranſactions for April, 
May, Jane, July, Auguſt and September, 1710. Numb. 326. 
327. Here giving us a Deſcription of the Teeth of 
this Animal pag. 110. he ſays, Dr.-Moulins well | obſerves 
that they are all Molares, being two Tuches broad in that part 
of them wherewith they grind, and fix Inches and à half long 
on the Right Side, and fue Inches and 4 half on the Left. 
Their Surface, tho flat, is yet very unequal, for they have al- 
ternately placed, running from the Right to the Left Side, an 
Followneſs and then an Eminence; and this Eminence ii ſure - 
rounded by a rough protaberant Border. There are Nine of 
theſe Hollowneſſes and as many Eminences, - undulated as they 
paint Sea Waves, | gs EIN 

*Tis remarkable how very exactly all this agrees with 
our Figures; tis true thoſe Hollomneſſes and Eminences + 
which he mentions to be Nine, do not ſo nicely hit with 
the Number of thoſe in our 7eeth : bur this Difference pro- 
ceeds from hence, that he defcribes here the Grinders - 
of the upper, whereas ours are the 7eeth of the lower 
Jaw ; tho ſuch a DiſtinQion as this, I am apt to think, 
may very well ariſe even in thoſe of the fame Jaw, in va- 
rious Animals, from ſome peculiar Diſpoſition in one 
from another, nay and perhaps in the ſame Animal, at 
differing times, according as it happens to be older or 
younger, but this by the bye. 885 

A little farther pag. 114. and 115. where he gives an 
Account of thoſe of the under Jaw, he ſays. 

| The hindTooth of the Right Side is four Inches, and that 


on the Left five: the one half of their Surface, where they be- 
gin 


| {kf 376 J ; | 
Nn to appear above the Gumms, is ſemicircnlar, with the fare- 
mentioned Ridges and Sulci running tranſuerſiy, fonr on the: 
Right Side and foe on the Left, the other half (or Tooth I 
ſuppoſe he means) has five of theſe Eminences where it 
grinds on the Right, and four on the Left :. each of the four 
Teeth is fix Inches long, and has fix or ſeven of the foremen- 
tioned Eminences and as' many Depreſions : theſe Teeth are 
the moſt firm, ſolid and weighty Bones of any Animal yet known. 
So much from Mr. Blair. A 
The other Author 1 ſhall produce for the further Illu- 
tration of. this Matter, is the laborious and accurate 
Nuturaliſt Mr. Ray, who, in his Synop/ts Animalium Quadru- 
pedum, when he comes to give us the Deſcription of 
the Elephant, has the following Words. Os pro. mole Bel- 
luz parvum, quatuor in utraque maxilla Dentibus molaribus 
ſes Dentinm molarium Maſſis inſtructum; ft quidem plurimi 
Dentes in Os ſolidum & durum ita infixi. ſunt, ut cum co 
& inter ſe unum & continuum Corpus eficiant. Dentes hi 
lineas parallelas undulatas octo vel novem in ſuperficie maſſe 
 efficiunt ; ſuntque reliquo ofſe candidiores: Maſſæ integre, 
Dentium fingularium modo, per Gomphoſtn maxillis inſeruntar. 
Inciſorilus omnino caret. ( 
Thus Mr. Ray in vęry proper and expreſſive Terms 
deſcribes the Teeth of this Animal: and truly if your Grace 
will but compare Mr. Blair's Words wich his, and the 
Particulars of both Accounts with the Deſcription and 
Figures we have before given of the Teeth dug up in Ire- 
land, and obſerve how they all agree exactly, even ſo as 
one may ſay they tally together, I think it will amount to 
nothing leſs than Demonſtration, and that all our /deas 
have been taken from one and the ſame Natural Object; and 
as they, ſo we, muſt certainly have deſcribed no other 
Teeth but thoſe of the Elephant. 1 
But then perhaps it will be ask d what is become of 
all the reſt of the Teeth that were in the upper Jaw, which 


being 
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"vans as 6705 An Bakes a choſe cbt ße Hite proſe 
ved, might for the fame reaſon have ſtill remained intire. 
But ſince we find it otherwiſe, tis obvious to imagine 
a probable Conjecture how this might come about. From 
wha Mr. Neil mentions in his Letter, tis plain that the 
Bed where all theſe Bones were found, muſt once have 
been the outward Surface of the Earth, the Green-Sod, 
producing Raſhes, Fern and Natts : and when the heavy 
Beaſt firſt fell dead upon this Spot, the Scull, with all the 
Bones and Teeth of 2 up pper Jaw, being the higheſt 
Parts of the Animal, might likely fall in ſuch a 2olture, 
as to be expoſed ſome while above the Earth ; tho' thoſe 
of the under Jaw firſt coming to the Ground, might make 
themſelves a Bed, and being covered with the Mould 
remain preſerv d, whilſt the upper Teeth, and moſt of 
the other Bones, lying expoſed to the Injuries of the Air 
and Weather, before they got a Covering, might rot and 
quickly moulder all away. | 

Bur tho this be allowed, yet ſtill a greater Difficulty 
remains unſoly'd ; how this large Body d Animal, a Na- 
tive of the remote warm Climates of the World, ſhould be 
depofited in this wild Northern Iſland, (where Greeks or 
Romans never had a footing) ſo many Miles from Sea, and 
diſtant from thoſe Places. of the Iſle where People might 
moſt probably reſort. 

And ſtill to make the Difficulty yet greater, we muſt 
conſider, not only from the dark black Colour of the 
Teeth, contracted by their lying long under Ground, 
and the remarkable Alteration wrought on their bony 
Subſtance, which (by the mineral Streams and Exhalati- 
ons it has imbib'd whilſt it was inthe Earth) is now be- 
come more ſolid, hard, and ponderous, than it was na- 
turally at firſt, (nay in ſome Parts we find it plainly petri- 
fied) bur alſo from the periſhing of all the other Bones of 

the Animal's Body, and from the conſiderable Depth of 
: Nun Earth 
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of vegetable Subſtances, Nutts and the 8 


r 
Earth. that; cayeted thoſe that were found ; we muſt con ? 

clude, I ay, from hence, that they have lain in this Place 
for many Centuries: I won t ſay with Mr. Nevil ever ſince 
the Flood, becauſe I can't ſuppoſe that the ſlight Texture 
| s of Raſhes, 
could poſſibly have been preſerv'd fo long: But this, at 
eaſt, may ſafely be affirmed, that theſe Remains muſt be 
Cotemporaries with ſome of the remote Ages of the 
World; which carries us ſo far back into the earlieſt Times, 
that we can ne'cr imagine the rude Inhabitants of Jreland, 
or any of their neighbouring Countries, were Maſters, of 
ſo much Art, in thoſe Days of Ignorance and Darkneſs, 
as to make. Carriages by Sea ſtrong and capable or of 
Curioſity and Politeneſs enough, to tranſport a Beaſt of 
this large Size from thoſe far diſtant Countries where 
twas bred; which they that now attempt do find a Work 
ot vaſt Care, Trouble and Expence, even in this Age 


wherein Navigation is brought to ſuch perfection. 


. * . 


Theſe Conſiderations, my Lord, grounded on other 
Inſtances of the like kind, make me inclined to think 
this Elephant we are {peaking of, might not be brought 
hicher by any Care or Induſtry of Man. but the Surface 
of this TerraqueousGlobe might, in the earlieſt Ages of 
the World, after the Delage, but before all Records of our 
oldeſt Hiſtories, differ widely from its preſent Geography, 
as to the Diſtribution of the Ocean and Dry. lana, its Iſlands, 
Continents and Shores, ſo as to allow this Beaſt, and others 
of its Kind, for ought I know, that may by ſome ſuch Ac- 
cident hercafter be luckily diſcoverd, a free and open 
Paſſage into this Country from the Continent, 

that other 


For otherwiſe, how can we ere explain that 
vaſt large ſtately Animal the Mooſe- Deer, little inferior to 
the Elephant it ſelf, could have been brought to Treland, 
(where elſewhere | have ſhewn it formerly was common) 
from diſtant North America, even long before that Quar- 

b ter 
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terof the World was known, — Region 1 
can hear, where this great Beaſt is found at preſent. 
And can we well Imagine that Foxes, Otters, Badger, 
Tigers, Wolves, with Linxet and fuch tauenous Animals 
as we have been told, have lately been diſcevered by the 
great Snous that fell this preſent Winter in the Iſland of 
Sardinia and other Places, thould ever be imported (being 
uſeleſs noxious Beaſts of Prey) by the Induſtry of Man, 
to propagate in I ands, that don A deſtroy Men's food 
and Flocks, and make their Lives an only uncaſy but 
— 

Nay how can we ſuppoſe that Birds of ſhorteſt Flight, 
the various Sorts of poiſonous Serpents, and of offenſive 
Creeping Fer min, with all the various Tribes of ſmaller 
Iaſetts, could poſſibly be found in lands, unleſs they had 
been ſtock'd with thoſe Inhabitants when the lureevoncle 
between them and the Continent was free andopen. 

| But in whatever manner this Elephant (to rerurn to 
our Subject) might firſt have made its way for Ireland; 
this is beyond di pute, that the Bones of Elephants have 
been diſcovered Kip under Ground, in other Places as well 
as this Kingdom : and thoſe too out of the way, far di- 
ſtant ſtom the Native Countries of this Animal. 
For not many V ears ago, in a Hill near Erfurt, a Town 
of the Upper Saxony in Germany, ſeveral Parts of the Skele- 
ton of an Elephant were Dug up: on which Occaſion 
Wilbelmas Erneſtus Tentzelius Hiſtoriographer to the Duke 
of Saxony, writ a Letter to the very learned Antonio Mag- 
liabechi, Library Keeper to the great Duke of Florence: 
This. Treatiſe is publiſhed, but 1 have not been ſo lucky as 
to re a Sight of it, and know no more but juſt the 
Title-page Wilhelmi Erneſti Tentzelii Eliftortographi Duca» 
lis Saxoniæ Epiſtola, de Sceleto Elephantino Tonne nuper 
effoſſo, ad Antoniam Magliabechium, Magni Ducis Hetruriæ 
Bibliathecarium. 3 
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And Tam well perſuaded, by the beſt Conſtruction cam 
make of thoſe infperſe® and. obſcure Accounts, we have 


in Evert [brand Iddes. curious Travels from Muſcovy to 
China over Land; Chap. the 6th, (which he confeſſes he 


205 gathered from the barbarous Oſtiac łs Inhabitants of 
that Country) concerning 


the vaſt Teeth and Bones and 
Limbs of Bammuths as he calls them, frequently found 
(and diligently ſought after to make profit of them) in 
the Hills, and Banks of (ſeveral Rivers in Siberia, the Acta, 
Fenize, Trugan, Mantgamſea and Lena; that they are no- 
thing elſe but the Remains and Skeletons of Elephants buried 
diſcovered by the Earth's oper 
ing, and falling down on the ſudden Thaws, aſter ſevere 
long Froſts. Bu of this, pleaſe to conſult the Author, 
ma Words are too prolix to be inſerted here. 
But to bring this Matter ſtill nearer home to our ſelves, 
Mr. Cambden in bis Britannia is of opinion, that thoſe great 
monſtrous Teeth and Bones, which he takes notice to have 
been at ſeveral times dug up in many parts of Great Bri- 
tain, muſt have been the Remains of Elephants; but then 


he thinks, they muſt be of thoſe that Dion Caſſns the Hi- 


ftorian tells us, the Roman Emperor Claudius brought over, 


when he made his Expedition into that Iſland. Hut that 
this truly is ſo, I own-is but Surmiſe as yet, and has not 
been ſo fairly proved by him or any other, as that we 
can rely upon't with fatisfaQion.. 

What Mr. William Samner the learned Antiquary has pu- 
bliſhed in his Diſcourſe of Charibam News is more remar- 
kable; (this is reprinted lately in the Philoſophical Tranf- 
actions for July x 701. No. 272.) where he informs us, that 
in the Year 1668 in the Village of Chartbam near Canter- 
bury in England, digging within 12 Rods of 4 River, they 


found 4 Parcel of ſtrange monſtrous Bones, ſome whole, ſome 


broken, together with four Teeth perfect and ſound, each 
weighing ſomething above half a Pound, and ſome of them al- 
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moſt % "big as Mn Ff. They ure all Chith-Teeth or 
Grindert; the Earth in which they lay being like a Ses Barth, 
or Falling Earth with not a Smne in it. 

Tis obſervable how this Account in many of it's Cireum- 
ſtances, agrees with that of Mr Nebil in his Letter to your 
Grace: as that the Teerh were all Grinders, Four in num- 
ber, found with other large broken Bones near a Brook, and 
in a Claiey Earth, without a Stone: but then the weight 
and Magnitude of our largeſt Teeth, fo far ſurpaſs thoſe 
that were found in England, that theſe did not come up to 
a fifth Part of thoſe, which ſhows they could not be 
the Teeth of the ſame Animal: I muſt *confefs the 
Author does not fo much as ſuſpect they were Elephants 
Teeth, but on the contrary is of opinion that they belong'd 
to another Species, the Hippopotammy or River. Horſe, 
Beaſt that's yer a greater Stranger in theſe Parts of the 
World, than the Elephant it ſelf; and therefore its Paſſage 
hither can never be accounted for, but by ſome ſuch like 
Suppoſition as we have made. ETD EY 


However Mr. John Laffkins in his Letter, wherein he 
deſigns to have reference to that Diſcourſe; and which is 
inſerted in the Philoſophical Tranſactions for Sept. 17or. 
No-. 274 differs in his Judgments from Mr. Somners about 
theſe Teeth, which he thinks muſt have been Elephant s 
Teeth; as he is poſitive thoſe large Bones he defcribes in 
the ſame Letter, and found near Z7irmich in Eſſex, certain- 
ly muſt have been, 5 g Nn 0158 * $i 80 1 Das 
Not having ſeen,” much leſs examined, any of the 
Bones or Teeth concern'd in this Controverly; either thofe 
that were found in Kent, or thoſe in Eſſex ; I cannot well 
take upon me to determine any thing in this matter; tho! 
thoſe dug up at Chartham, as I underſtand, may ſtill be 
peruſed by the Curious among the Natural Rarities of 
the Royal Society in their Repoſitory at London. But this 
at preſent I can ſafely ſay, that if the Figures of the Teeth 
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given us hy Mr. Sertner, an cepreſented in he Plate of 
the foremention d Tray tina No. 272. be genuine and 
well expreſt (as | haye no reaſon to doubt, as coming 
from one ſo skilful and ſo. accurate). they no, way. ha 4 
agree either in Shape or 85 or in 510 e 
Charackeriſtict Work on the grind a, nb 15 
Teeth of the Elephant; ot with the . J ee Figures 
we have given, - YARD 1 n ſure are both correct and na- 
tural. 
- I ſkould nom, my Lord, make ſome. Apology for de- 
gaining your- Grace ſo long, upon what may ſeem. ſo light 
and trivial-a Subject. a Fiece of meer Curioſity: but 1 
am ſo vain as to hope, whatever others may fancy, it may 


not appear ſo inconſiderahle altogether to your Lordſhipꝰs 


more Abe, 

Fo lam inclined to think, (even, from theſe Im perfect 
Hints) that if we had more correct Hiſtories and Obler- 
vations of. this kind, made i in diſtant Countries, and skil- 
fully regiſtered, with all their inſtructive Circumſtances, 
- they might lead us into great and momentous 77uths rela- 

ting to the Deluge; to the wiſe Methods of Providence, 
in 4 — all Regions of the World with Animal Bong 
ſoon after. the Flood; and-to the Knowledge of ſeveral im- 
portant Changes that may have ARS on the Surface 
of this our 7erraqueous Globe: Inquiries that are truly 
worthy the utmoſt Application of the moſt learned. Divine 
and the moſt fa gacious Philoſopher. ... 

Bur 1 ſhall ſtop here, and only beg. leaye to ſubſcribe 
my ſelf, with the utmoſt ReſpeR, 


My LOo RAD, 


Your Graces moſt devoted 
faithſul and humble Servant. 


T. MoLYNnEvux. 
This 


BÞ | r 
This Letter of Mr. Nevile with Dr. Molineux's curious 
Draughts of the Teeth, and his learned Remarks apen them, 
baving been produced and read before the Royal Society, they 
ordered that what Teeth they had of like fort ſhould be look d ont 
and laid before them ; to which Sir Hans Sloane was pleaſed to 
furniſh a yet greater Variety, out of his incomparable Collectian 
, Natural Rarities. And to obviate all Doubts, there being at 
this time in Weſtminſter the entire Sknll of a large Elephant 
with the Teeth in it, That was likewiſe ordered to be viewed 
and compared nith the Figures: which done, it appeared that the 
Teeth in queſtion could be no other than thoſe of an Elephant. 

By this Enquiry. we were likewiſe ſatisfied, that the Number 
of Teeth found, being but four, was no Objection : it appear- 
ing that the Namber of Molares in this Animal is not certain. 
Pliny Lib. XI. Cap, 37. ſays expreſty Dentes Elephanto intus. 
ad mandendum quatuor, præter eos qui prominent. A#d 
inthe Remains of that mighty Elephan: deſcribed by Tenzelius. 
Phil. Tranſ. No. 236. there were no more. than four Teeth 
found. In that at Weltminſter there are Six, viz. One in 
each lower Jam, and Two in each of the Upper, whereof the in, 
ner Tooth is about three times as long as the other, and both to- 
gether longer than thoſe of the under Faw by about an Inch; 
the upper [mall Teeth being much worn by grinding. Theſe 
we baue thought fit to repreſent by Fig. 5- ſhewing the rough 
grinding Surface of the left under Tooth, being considerably 
Concave ; and by Fig. 6. the ſame Roughneſs on the upper 
Teeth is ſhewn having a Convexity tallying with the Concavi- 
ty of the under, which is a Circumſtance not obſerved by any - 
of theſe that have deſcribed them, | nh, Or 

And altho, by the Obſervation of Mr. Du Verney, Dr. 
Moulins, and Mr. Blaire, who diſſected three different Ele- 
phants, it appear that each of them had eight Molares : yet 
from them it is alſo evident that in the diviſion of them Na- 
ture obJerves no Rule, For Dr. Moulins found the two Teeth 


a _ 


in each of the upper Jams of that he diſſected, to be divi- 
ded 


* 


ed after a different manner; ſo that the inner Tooth on 
"the one fide, and the outer on the other, was bigger than its 
adjoining Fellow, yet not fo as to be veryuntqual : and Mr. Du 
Verney and Mr. Blaire had on both fides the much greater 
Tooth outwards : whereas the Weſtminſter-Skall, on the con- 
trary, has only a ſmall one outwards, and the much greater 
Grinder within, All which confidered, we may with Aſſurance 
conclude, that this Elephant found in Ireland had but four 
Teeth in his Head nhen he died; and that the two Greater were 
thoſe of the upper Jams, and the other two thoſe of the Vn. 
der. 

Again, by the Size of the grinding Part, we may conclude 
theſe to be the Teeth of a very young and ſmall Elephant ; fince 
they are not much above half the Length of thoſe that are to be 
ſeen at Weſtminſter, which belonged to a Beaſt of not more 
than between 10 and 11 Foot high; nor much above one Third 
of the Length of a foſſile Elephant's Grinder in the Royal So- 
ciety's Repoſitory, the which is here repreſented by Fig. 7. (all 
the Figures being drawn to the Scale of half their true Dimen- 
frons), Hence it is not to be marvelled that the. Bones of ſo 

young an Animal, having not acquired their Firmity, as be- 
ing in a growing State, ſhould be diſſolved by long lying in the 
Earth, as alſo the Roots of the Teeth © 

On this Occafion, perhaps it may not be amiſs to quote 4 
Paſſage out of Mathew Paris his Hiftory, who aſſures us, that 
in his Time Louis IX. (afterwards St. Louis) Xing of France, 
made a Preſent of an Elephant to his Cotemporary Henry III. 

- of England ; and that in the Tear 1255, after the Engliſh had 
been fourſcore Te rs Maſters of Ireland. Of this ſays 
Mathew, Nec credimus quod unquam aliquis Elephas vi- 
fus eſt in Anglia ptæter illum. . 
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ſaid, at the eaſtern End of the Abby-Church, looking 
A v ¶ oo io, 
This Fragment of an Equeſtrian Statue, is in Baſſe Re- 
leife : The Rider has in his right Hand a Haſta pura, and 
a Parma in his left; as in Fig. 1. of the Book. It appears from 
2 Dio that Caius and Lacius, Cæſgars, (the Nephews, and 
adopted Sons of Aagaſtus) had each of them a. Farma and 
an Haſta given him - and there being no Inſtance of 
this Honour paid to any of an inſeriour Rank among 
the Romans, but only to ſuch as were of very great Qua- 
lity; if not to Ceſars only; we are from hence be allowed 
to think, That this Statue repreſented ſame Perſon of that 


and is at this time immured near the Monument aſore- 


Duality. _ 
But to diſcover the particular Perſon. (if it might be 
done) the Author compared a very good -Draught he 
had procured of this Horſeman, with ſuch Roman Coyns, 
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(of great force to determine the Reader's Judgment in 
fayour of Gera) is farther confirmed by the Horſe z Crea · 


chis Figure 
Bock. 
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great Reſemblance between the Face in the Statue, and 


that in two of Gs Coo 


This Argument, drawn from the Similitude of Faces 


tute ef which Gera was very fond ; inlomuch, as that He 
affeftcd to be repreſented under the Figure of Caſtor, (as 
the Roman Emperors often were under the Figures of their 
Gods) of whom it is faid, Caſtor gandet Equis 5 —- Of 
there is in Oiſelins, a Coyn of Getas, very 
much to this purpoſe .; repreſented 7. 4b. 1 v. figs, 5- of this 


Theſe things bring to mind, the Authority which 
Geta had in South-Britain - where (as + Herodian afliems) 
all! matters were under his Adminiſtrarion, duriug the 
Stay Which Se verug and Curucalla made in the North; 


which was a Year; or more. ln this time, Gera had it in 


his Power, to do many things, in favour: of Cities and 


Countreys, here in the South. The great Generokey ot 


his Mind prompted Him to publick Works; ſuch: as ate, 
to this day, atteſted by Inſetiptions, with his Name in 
them : and it is highly probable, ¶ That chis Statue was 
erected to Getz on fome ſuch account. 
If this be granted, (as from the coneurrence of ſa much, 
and fo good T, eſtimony, ir ſeems highly probable} here 
is a large and pleafant View opened into Antiquity ; 


not of late taken notice of by any Writer : It ſhews, that 


Geta was a great BenefaQor to old Bath; either by laying, 
in a perfect Moraſs, the Foundation of that Town; or 
by preſerving the Hot · Spring, entire, from the lnflux of 
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2 Tab. XLII. 1. | 
+ Lib. 111. Sec. XLVIII. 
Gruteri Theſ. Iuſcriptionum, pag. CLVII. 2, 3,4, 5. 
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n works ef great Mumificenes, 


and becoming Gers s Sp pirit. 35 — or ſome ſdeh 
Ways, it is probable, this People was obliged to Giro; 
but ns one is more probable; than that of preſetving the 
Agee Ciide ; which were in thoſe days lo famous, as t 
give a Denomination to the plate. it is well known, * 


That Rome had her Therme Seterius and Antonius, 


ſo called from their reſpective Foundets ; the former be- 
ing built by Severus, the Father; the latter by Autumn, 


Baths, was 


che Brother, of Getz e io that ro tate care of 
a ſort of Greatneſs, that Family ſeemed to delight 


in; 


of this Delight. 


From the great probability of this Opinion, the 1 8 
and the 
I pot together, what He 


thor Has, our of Love to his native 
Honottt due to Gera, — 
can meet with relating co perot.' He Ras mate 
2 new Edition of Gr. — ö ki 


and explainimg it, with the Notes of Caſanbon, Grater, 


He has 
ab 8, and many of his Coyns; with Horr Notes en 

Aſter all this; He is not ſo far engaged in this Qpiat- 
on, but that if, (by any Inſcription on the Baſis of this 
Statue, or any other teſtimony) it ſhall hereafter appear, 
that this Fragment deſerves another Explication, he ſhall 
readily comply with any ſuch clearer Teſtimony : being 
no way diſpoſed, to give farther credit to this broken 
Monument, than ſhall anſwer the imperfect Condition it 
is now in. 


To this Diſſertation, de Geta Britannica, He has added 


the Chronology of his illuſtrious Houle ; ſhewing, how 
his Father, Severus, from a private Gentleman in Africa, 
- 003 - came 


— reaforably be ſuppoſed, e have his hure 


Fifth it fn 
Scriprores'; ;reſtoting i it ed its true Author, Jaltus — oe | 


and Salas; to which he has added ſome of his Wh. 
reprinteck all rhe inſeriptions he can meet with, - 
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8 eie Greateſt, char ever Rome had: How He, with 
ee eee and Cers, (three. Anbar Emperqrs) 
GEE  refided,-gr one and the. ſame. time, here in Britain) and 
| | from: hence ſent their Imperial Edits, Orders; and. Dif 
. n and aft de 
5 Greatneſs of about twenty four Years, and a urſe | 
IF 1 oft all Virtues and Vices, at length 1 
EE fubmitting to the Accidents and Fate of other Men; and 
EE Rewe, in the eee dul: by 'F 
EVEN 2 291 int. 3 47 
To theſe Memoirs of. Gets, abe Author has 
a Diſcourſe, concerning that curious — My 21 
was, ſome Vcars fince, found at 4thelney.in Semerſet. It 
did belong to K. Alfred, and is now in the Poſlefiion of. 
Col Palmer of Fulrfeld, in D unty +. Beſide the cri- 
tical uſe made of it, by the lc: Hr. e our 
thot writes of it, a5 e Ile 4. 
Ses, coming from the Heatihons into the Chriſtian Chy 
The Book is adorned with ſeveral Cuts, of the WM 
Statut at Buch, of two. , Geta's pris, of the. Se 
Hepes Sow. e *. es N of x the 
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I. 4n Account of ſeveral Nebulz or lucid Spots 
like Clouds, lately diſcovered among the Fixt Stars 
by belp of the Teleſcope. 


N our laſt we gave a ſhort Account of the ſeveral New- 
Stars that have appeared in the Heavens, within the 
laſt 150 Years, ſome of which afford very ſurprizing 
1 | Phænomena. But not leſs wonderful are certain luminous 
IN / Spots or Patches, which diſcover themſelves only by the 
Teleſcope, and appear to the naked Eye like {mall Fixt 
Stars; but in reality are nothing elſe but the Light coming 
from an extraordinary great Space in the Ether; through 
which a lucid Medium is diffuſed, that ſhines with its own. 
proper Luſtre- This ſeems fully to reconcile that Diffi- 
culty which ſome have moved againſt the Deſcription. 
| Moſes gives of the Creation, alledging that Light could 
not be created without the Sun. Bur in the following 
_— . Inſtances the contrary is manifeſt ; for ſome of theſe 
3'S bright Spots diſcover no ſign of a Star in the middle of 
4 them; and the irregular Form of thoſe that have, ſhews 
them not to proceed from the Illumination of a Central 
Body. Theſe are, as the aforeſaid New Stars, Six in 
Number, all which we will deſcribe in the order of time, 
as they were diſcovered ; giving their Places in the Sphere 
of Fixt Stars, to enable the Curious, who are furniſhed with 
| Teleſcopes, to take the Satisfaction of contemplating 
them. 

The firſt and moſt conſiderable is that in the Middle 
of Orions Sword, marked with 6 by Bayer in his Uranome- 
tria, as a ſingle Star of the third Magnitude; and is ſo ac- 
counted by Ptolemy, Tycho Brabe and Hevelius: but is in 


reality 


it is inſerted intotheCa 
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reality two very contiguous Stars environed with a very 
large tranſparent bright Spot, through which they appear 
with ſeveral others. Theſe are curiouſly deſcribed by 
Hugenius in his Syſfema Saturnium pag. 8. who there calls 
this brightneſs, Portentum, cui certe femile aliud nuſquam 
apud reliquas Fixas potuit animadvertere : afficming that he 
found it by chance in the Year 1656. The Middle of 
this is at preſent in IT 19®, co, with South Lat. 28 “-. 
About the Year 166: another of this ſort was diſco- 
vered (if I miſtake not) by Ballialdus, in Cingulo Androme- 
de. This is neither in Tycho nor Bayer, having been 
omitted, as are many others becauſe of irs ſmallneſs : Bur 
talogue of Heveljus,who has impro» 
perly call d it Næbaloſa inſtead of Nebala ; it has no ſign of a 
Star in ir, but appears like a pale Cloud, and ſeems to emit 
a radiant Beam into the North Eaſt, as that in Orion does 
into the South Eaſt. Ir precedes in Right Aſcenſion the 
Northern in the Girdle, or » Bayero, about a Degree and 
three Quarters, and has Longitude at this time V. 24*. 
oo with Lat. North 33%. N 
The Third is near the Ecliptick between the Head and 
Bom of Sagittary, not far from the Point of the Winter 
Solſtice. This it ſeems was found in the Year 1665. by 
a German Gentleman M. F. Abralam Ilie, whillt he atten»- 
ded the Motion of Saturn then near his Aphelion, This is 
ſmall but very luminous, and emits a Ray like the former. 
Its Place at this time is w 4*; with about half a Degree. 
South Lat. b 25 
A fourth was found by M. Eam. Halley in the Year i677, 
when he was making the Catalog ue of the Southern Stars. 
It is in the Centaur, that which Ptolemy calls o Ni mis & vwre 
zu ονοs. Which He names in dorſo Equino Nebula, and is 
Bayers w; It is in appearance between the fourth and fifth. 
Magnitude, and emits but a ſmall Light for its Breadth, 
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and the Moon abſent. 


* 
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and is without a radiant Beam; this never riſes inEngland, 


but at this time its Place is m 5 with 35*= South Lat. 
A Fifth was diſcovered by Mr. G. Xirch in the Year 
1681, preceding the Right Foot of Antinous: It is of its 
ſelf bur a ſmall obſcure Spot, but has a Star thar ſhines 
through it, which makes it the more luminous. The 
Longitude of this is at preſent w. 9“. circiter, with 17%. 
North Latitude. 8 
The Sixth and laſt was accidentally hit upon by M. Ea. 
Halley in the Conſtellation of Hercules, in the Year 1714. 
It is nearly in a Right Line with & and » of Bayer, ſome- 
what nearer to than : and by comparing its Situation 
among the Stars, its Place is ſufficiently near in " 26%. 
with 57. oo. North. Lat. This is but a little Patch, but 
it ſhews it ſelf tothe naked Eye, when the Sky is ſerene 


There are undoubtedly more of theſe which have nor 


yet come to our Knowledge, and ſome perhaps bigger, but 


though all theſe Spots are in Appearence but little, and 
moſt of them but of few Minutes in Diameter; yet ſince 
they are among the Fixt Srars, that is, ſince they have 
no Annual Parallax, they cannot fail to occupy Spaces im- 
menſely great, and perhaps not leſs than our whole Solar 
Syſtem. In all theſe ſo vaſt Spaces it ſhould ſeem that 
there is a perpetual uninterrupted Day, which may fur. 
niſh Matter of Speculation, as well to the curious Natu- 
raliſt as to the Aſtronomer. | 


II. 
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II. Nova & tuta Variolas excitandi per Tranſplantati- 
denem Methodus, nuper inventa & in uſum tracta: 
Per Jacobum Pylarinum, Venetum, M. D. 
Reipublice Venetæ apud Smyrnenſes nuper Con- 
ſulem. . 8 


Oer Medicam inventu non minus quam B 
A 


ventu mirandam Orbi literario pandimus ; Non 

Phyſicz cultoribus, aut a doctis in Apollinea arte viris, 
ſed à plebea rudique gente in humani generis adjumentum, 
in ſæviſſimi morbi ſolamen detectam, veruſtis Scholarum 
Lucubrationibus, ſedulis recentiorum inveſtigationibus 
ignotam ; ſed quæ ex innocentioris & «piAooopy fa- 
miliæ penu defluxit. Verus ignoratur ejus adinventor : 
in Græcia tamen, præcisè in Theſſalia, primo invaluiſſe 
certiſſimum eſt ; hinc in propinqua ſucceſſivè ſerpendo 
loca & civitates, in By zantinam tandem irrepſit urbem ; 
ubi latuĩt quidem initio per aliquot annos, rarò quoque, 
& inter humiliozes dumtaxat recepta : Immaniter autem 
graſſante nuper Variolarum epidemia, latiùs innoteſcere 
cæœpit; Numquam tamen ſublimiores auſa eſt ingredi au- 
las; donec Nobilis quidam nec obſcurus inter præſtanti- 
ores Græcos, & ex antiquo Caryophyllorum ſtipite cla- 
rus, mihi vero intimiori amicitiæ titulo notus, anno ſalutis 
1701, ſub hyemis finem, ſerio me quidnam de hac in- 
ſirione ſentirem, conſuluit;- & an ad candem in qua- 
tuor propriis filiis celebrandam præſtarem aſſenſum: Nam 
rum temporis lethaliter totam ferè civitatem morbus hic 
invaſerat; qui ſummum ei de natorum ſalute metum in- 
cutiendo, anxium valde reddiderat. Verùm quid ipſe 
ſuper ignota re decernerem, nulla præcedente noviſſimæ 
hujuſce methodi notitia, penitus ignorare me dixi; ac 
ſimu! Operatoris conveniendi copiam petii. Triduo per- 
ao, cum ad amicum denuò acceſſiſſem, & de eadem 


244 mate- 
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materia ſermo iteratd inter nos eſſet initus; Ecce paulò 
poſt mulier Græca ad deeentiam ſatis compoſita cubicu- 
lum intravit; que totam operationis ſeriem, modum, lo- 
cum; tempus, cæteraſque circumſtantias, ut ego deincęps 
aperiam, clarè ſatis latẽque nobis expoſuit; quamquam- 
ipſa veram ex inſitione excitationis Variolarum cauſam 
haud intellexerit: His experimenta & caſus innumeros 
tutò ſemper & ad ſalutarem eventum perductos annexit ; 
& quibus aliquot (omnes enim quis potuiſſet in urbe am- 
pliſſima exquirere?) veriſſimos eſſe ex aſſertoribus fide 
digriis deprehendi : Idcircò re bene penſitata, rationi 
& naturæ haud abſonam omninò comperi-: ere au- 
tem caſibus jam dictis permotus, amico jam fe 


rvidius poſt 
aliquot dies conſilium iterùm expetenti, me haud alienum, 
ſub lei tamen hæſitantia, præbui; Qua, tamquam dato 
aſſenſu, arreptà, & de ſervando regimine toto ægrotationis 
tempore ſatis edoctus, inſitionem per mulierem Grz- 
cam in quatuor filiis audacter inſtituit : quorum tres natu 
minores (quinquennes, & vix ſcptennes) leviter ægrotarunt; 
pauciſque apparentibus puſtulis poſt hebdomadam, febre 
penitus & periculo eyalerunt : Atate verd major, octa- 
vum ſuper. decimum agens annum, graviter decubuit: 
Nam continenti febre & malignante correptus, ſuperye- 
niente difficilium ſymptomatum ſyndrome, pluſculiſque 
quamquàm non copioſis exanthematibus obrutus, vix 
poſt decimum quartum diem morbum eluſit: Quod ego 
atrabilari ejus temperamento, ſucciſque pravis, ut & ne- 
glectæ prius (contra datam admonitionem) corporis ex- 
piationi tribuendum velim Felix , operationis eventus 
mirum quam multas nobiliorum familias ad ĩmitationem 
traxit ; Ut hodie ſine hæſitantia, præter Umidiuſculos 
aliquos, unuſquiſque tranſplantationis emolumentum ſen- 

tire velit. Soli Turcæ, utpote Fati decretis aꝗdicti minuſ- 


*. 


que dociles, hanc neglexęrunt hucuſque........... 
Naturalis eſt penigas hac Qperaczo, nulloque ↄbducta 
ſuperſtitionis fuco; quamyis iplum Tranſplantationis No- 
men 


\ 
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men prima facie hæſitantiam pariat. Differt toto cœlo 
à Curationibus Sympatheticis; eo magis a Magnetiſmo 
illo tranſplantatorio, per quem Morbi ex uno ſubjecto 
(mediante imaginaria quadam, gratis efficta, & imper- 
ceptibili Mumia) in aliud traduci dicuntur; qua de re 
Tenzelius, Bartholinus, Maxuellus, Etmullerus, aliique 
ex Recentioribus, docti alias Viri, agunt ſedulo ; qui 
vetuſtas Antiquorum in Medicina quiſquilias expurgandas 
eſſe cum jactitent; inter quiſquilias ipſi quandoque ſe 
volutant, noviſſima vanitatis amurca venerandam hacte- 
nus puriſſimamque Scientiam deturpantes. Quare, ut ve- 
rum fatear, quemadmodum Operationes hæ Magneticz, 
vel Sympatheticæ ſuperſtitioſæ vanitatis ſuſpicione non 
carent (ut in Unguento Armario, Pulvere {ympathetico, 
& ſimilibus), utpotè extra activitatis ſphæram in diſtans 
agentes; ita Variolarum Tranſplantatio, vera, mera, pu- 
ra Phyſica eſt; quia puris mediis Phyſicis. & ad oculum 
patent ĩbus, nee non ipſo ſenſibili contactu completur; 
ut è mox dicendis clariùs eluceſcet. 5 


Sed 


55 „ 
Sed ad Tranſplantationem ipſam, & ejus celebrandæ for 
1 mam properandum ; modum quo eadem Mulier Tranſ- 
* plantatrix tutiſſimè operabatur fideliter deſcribendo, or- 
1 dinem, cæteraque omnia; ex quibus regula quædam in · 
ſtitui poterit pro operatione hac obeunda. Cæterùm 
quamvis de omnibus oculatus Teſtis, ut ingenuè fatear, 
eſſe non poſſim; ex Operatricis tamen ore multa, plura 
ex fideli relatione tranſumpſi; plurima & potiora ipſe- 
* met obſervavi. Omitto quz ad majorem conſirmatio - 
| | nem univerſalis fama canit. Quibus omnibus præſtandam 
eſſe fidem candide ac ſtrenuè aſſevero: 
Ergo primò tempus ad celebrandam inſitionem opportu- 
num ſeligendum eſt; Quod ſecundùm Operatricem hy- 
bernum deſideratur; & non niſi tali tempore ipſa inſi- 
tionem inſtituebat: Vernum ego pariter idoneum credi- 
derim, propter clementiorem aeris temperiem. 
Secundoò ſelecłiſſimum adliibet fermentum ; Pus ſei- 
licet inſerendum non ex quoliber ſubjecto reeipit; ſed 
Variolis epidemicè graſſantibus, è puſtulis jam maturis 
decumbentis alicujus pueruli alias «voapxyv, iiſque be- 
nignis, punctione illud extrahit exprimitque ; & in con- 
chulam aliquam vel vitreum vaſculum mundifſimum; nec 
nimis actu frigidum reponit reconditque ; quod Vaſculum 
bene ſartum tectum in pediſſequi ſinum fovendum intru- 
dit 3 mox ſine mora ad operationem properat : Pus ex 
infititiis rejicit, ut inefficax. Quod tamen ego benignioris 
indolis, nec minoris interim energiæ fecerim : qua in re 
experientia conſulenda. | 
Tertiò, temperatiſſimum vult patientis inhabitandum 
cubiculum quoad aeris modificationes. 
Quartò, ad operationem jam celebrandam accedens 
mulier, frontem in confinio capillorum & quidem medio 
in loco; mentum & utraſque genas acu ferrea vel aurea 
pungit; non rectà, ſed oblique impingendo, cutemque 
acuta cuſpide a ſubjecta carne aliquantitum 8 
* 
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hinc eadem acu pus jam prxparatum in vulnuſculum in- 
ſtillat è vaſculo, intrudirque ; ſuperinducta per faſciam 
ligatura : Manus item ambas in metacarpis, pedes in me- 
tatarſis eodem modo ferit, puſque inſerit, faſciaque le- 


niter ſtringit ; ſerio imponendo patienti, ne partes il - 


las ſcalpat madefaciatve. ' Potiùs carnoſiora pungerem 
loca, quatenus inflammationibus dolorique minus ob- 
noxia, nec tendinibus intertexta. 

Præter hanc operandi formam cæteri omnes rejiciun- 
tur modi, utpotè abſoni, inuſitati, malè ſuccedentes, in- 
feliciſque exitus. FE 
Interim lectulo moderate manendum, neque plus quam 
opus fuerit jacendum. FO SPS BY 


præcipue in victù, injungit; Non ſolum enim vino & 


carnibus, verum etiam earumdem juſculo rigorosè pati- 


entes ad quadrageſimum diem interdicit: Pluribuſque 
monitum non curantibus ſæpius male ſucceſſit; nam ad 
oculos, pœna erroris, novas erupiſſe puſtulas, aliaque 
non parvi diſcriminis ſymptomata fuperveniſſe, viſum eſt. 

Sic rite peracta tranſplantatione, non omnibus eodem 


temporis intervallo ſuſcitari ſolent variolarum ſymptoma- 


ta; Variè enim fermentum agit; ſerius vel citius, pro- 
ut unicuique proprium favet temperamentum, ætas, ro- 


bur - Quamquam Variolz ipſz, in ſeptimo ferè ſemper 


apparere incipiant, qui dies vere criticus eſt. Nec defu- 
ere, quod rarocontingere ſolet, quibus ſtatim primo die 
effloruerint. ; 
Symptomata ægrotantibus evenientia variant ſecundum 
temperamentorum diverſitatem, ſuccorum in maſſa ſan- 

uinea habitudinem, & particularem in ſingulis naturæ 
— remiſſiora nempè vel intenſiora ingruunt; 
At communiter graſſantibus non diſſimilia, quamvis cle- 
mentiori ut plurimum facie : Plures vix alterationem læ- 
ſionemve ſentiunt aliquam. 


Exci. 


Quintò bonum in ſex rebus non naturalibus regimen, 


Ss — 
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Excitatz Variolz ſerè ſemper ſunt de genere Diſtincta- 
rum; nec numero multæ; Decem, ut plurimum vigint!, 


tri ginta rarò ad centum, rariſſimè ad ducentas erumpunt. 
Notandum primò nonnullos, unico dumtaxat vulnuſcu- 
lo ad brachium inflicto contentos, excitaſſe variolas; pau- 
> ciſque apparentibus puſtulis præſervatos tamen impoſte- 
rum fuiſſe a contagio. 3 
Notandum ſecundò accidiſſe interdùm, ut ex inſitio- 
ne nullæ penitus excitatæ fuerint Variolæ, vel ob. non 
præexiſtentem ullam prorsus variolicam in corpore diſpoſi- 
tionem, vel ob enervatum infract umque fermenti conta- 
gium : At poſtea graſſante populariter morbo, correpta 
ſunt promiſcuè ejuſmodi corpora jam inſitionem paſſa, 
communi cæterorum ſorte. 1 
Tertiò, Inſertionis loca ſeu vulnuſcula in puſtulas ſemper 
evadere ſolent: Quibuſdam verò excreſcunt in purulenta 
tubercula, nullis interim apparentibus puſtulis; Nonnul.- 
lis in apoſtemata quidem majora degenerant magnam 
puris copiam effundentia: Non ſemel eadem loca, in pe- 
dibus præcipuè manibuſque, ſummo cum dolore intumeſ- 
cunt; pureque effuſo ſubſident, iterumque in tumorem 
attolluntur. Quibuſdam, rariſſimè tamen, ad glanduloſas 
partes & emunctoria, poſt aliquod tempus, abſceſſus emer- 
gunt, ac ſuppurantur paulatim : ludente fic in diverſi- 
formi corporum craſt natura. 2 
Poſtremo, nunquam fere ex tranſplantatione hac fu- 
neſti quid accidifle obſervatum fuir hactenus; etiamſi in 
quocumque ſexu, temperamento, ætate celebrata fuerit; 
quinimò, ritè recteque tractata, & in corporibus per 
peritum Medicum aptè præpatatis, certiſſimam promittit 
ſalutem. Variolæ enim hoc modo excitatæ be nignioris 
ſunt indolis, quam ſunt illæ quæ populariter graſſantur; 
Urpote ex fermento, ſeu contagio, omni malignitate ca- 
rente promotæ : Ebullitio, per quam maſſa ſanguinis 
agitatur ac totum opus perficitur, blandè non violenter, 
mo- 
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moderante natura, conamina ſua molitur; Sed præter 
hæc, tempus ad operationem atque anni tempeſtas magis 
idonea pro tranſplantatione ad libitum eligi, ut & corpus 
inſitioni ſubjieiendum congtuis ad miniculistid recipidn- 


9 


dam illam ex arte prxparari dilponique poterit; Queg re: 

vera maximi ad, ſalutarem fauſtumque morbt ſucceſſum 

mothendl cenleti bert. „ SY 
De hac re vide etiam Philoſ. T. ran. No. 339% en 
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III. Problematis olim in Actis Eruditorum Lipſiæ 
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1 N Adis Eruditorum pro. menſe Oe Anni 18 gg. 


pag. 471. D. Johannes Bernowllins hac fſcriptit. 

= + Methodum quam optaveram generalem ſecandi 

- * [Curvas] ordinatim poſitione datas, five algebtaicas ſive 
«© tranſcendentales, in angulo recto five obliquo, invaria- 

<« bil five data lege variabili, randem/ex'voto erui: cui. 

*. Leibultio apptobitore; ne 5 addi poſſet ad ulterid- 

& rem perfectionem, & vel ideo tantum quod perpetuo 

* ad æquationem deducat : in qua fi interdum indetermi- 

* natz ſunt inſeparabiles methodus non ideo imperfecti- 

© oreſt, non enim hujus ſed alius eſt methodi indet ermi- 
©. natas:{eparares/;-'Rogamuaigitur i fratremnib velit ſuas 

e quaqueVires exercera in re tanti momenti. Suſcept ti 
©. Jaboris non ꝓœnirehit, ſrfalie dutceſſus fructu jucundo 

* compoglavetit. Seio ralictumnmiſuum quem nunc fover 

eh modum. qui ãnpauriſſimid tantuüm exemplis: adhlibeti 


** poteſt. goupsloig n 1:50 
Hi tres Viri celeberrimi ſeſe, jam ab annis quatuor vel 


quinque circiter, in ſolvendis hujuſmodi Problematibus ex- 

ercuerant. Abſque ſpiritu divinandi eandem ſolutionem 
cum Bernoulliana tradere difficile fuerit. Sufficit quod So- 
lutio ſequens ſit generalis, & ad æquationem ſemper 
deducat. PRO. 
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PROBLENA. 


Oneritur Methodas generalis inveniendi Seriem Cur va. 
rum, que Curvas in ſerie alia quacumque data con- 
ſtitutas, ad angulum vel datum vel data lege vari- 
abilem ſecabunt. 


9 


Colutia. 


— * 


Natura Curvarum ſecandarum dat Tangentes carundem 

ad interſectionum puncta quæcumque: & anguli interſe- 
ctionum dant perpendicula Curvarum ſecantium; & per- 
pendicula duo cocuntis, per concurſum ſuum ulciangn, 
dant centrum Curyaminis Cuxvæ ſecantis ad punctum in- 
terſectionis cujuſcumquæ· Ducatur Abſriſſa in ſitu quo- 
cumque commodo, & fit ejus Fluxio Unitas; & poſitio 
perpendiculi dabit Fluxionem ptimam Oxdinatæ ad Cur- 
vam quæſitam pertiaentis:; & Curvamen bujus Curve da- 
bir Fluxionem ſacundam ejuſdem Ordinate · Et fic Pro- 
Es daducetur ad zquationgs. Quod erat faci- 
endum. | : = 
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Non huſus ſed alius oft methagi æquationes reducere, 
& indeterminaras ſeparare, abſolute ſi fiori poſſit, ſin minus 
per Series infiiieas. Problema hoece, cum nullius fere fit 
uſus, in Adjs Erudicorum annos plures negleftum & 
infoluturs manſit. Rt eadem de eauſa ſalurionem ejus 
non ulterius proſequor. ee 015 mos 
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IV. 0 ome late curious Aſtronomical Obſervations c com- 


municated by the Reverend and Learned Mr. James 


Pound, Rector of Wanſted, and R. Soc. Soc. 


The Occultation of Jupiter by the Moms dſerved at Wanſted 
: the I4th of July in the Morning, 17 15. 


Aving after Midaight carefully cotrected the Clock 
| by. no leſs than ren Obſervations of the Altitude 
of the Lucida Arietis, the Error thereof was found 5. x F'. 
too faſt, the extreams not differing above 6*: And in 
the morning about 7h, by as many Altitudes of the Tor. 
with a like Agreement, the ſame Error was found 5. 14” 
to o be deducted from tha Tias ſhewn. by the Clock. 


1912 f. 0 Time by 
 tthe the Clock, 


Juli 13. P. M. N. 
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The Third Satellite of As was 


hid by the Moon 1 13 27 33 
The firſt Satellite was hid 13 32 35113 27 2 
The Second Satellite was bid 13 34 25013 29 11 
The firſt Contact of the Limbs 229% 34 54113 29 41 


1 and « 
Ne wholly hid 


The Third | Sarcllite@: came out 18 


[13 36 2A 31 1 


HFS 


as. | 


behind the dark ſide ofthe Moon 14 7 2 5 


1 


The firſt Satellite 14 12 25114 7 12 
The Second Satellite 14 14 38 14 925 
The firſt Limb of Jupiter came out 14 14 45 bin 9 32 


The following Limb of Jupiter, or 
laſt Contact 

The fourth Satellite emerged 
Rrre 


x. V 4 £ _ ” 


| 


x4 16 15 14 8 
14 18 49114 13 36 


Jupiter. 
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{ 40% ) 
iter and che Satellites were to che Northward of the 
Way of rhe Moon's Center. 
This ** cal 1 — — through a Teleſcope, 
in Which = Object Glaſs was 14: 
Feet, and of the Eyt Gia 4 8 And the Aperture 
of the Object Glaſs was 15 Inch. 5 
I could perceive no Colours on Japtter" s Limb, either 
at his Immerſion or Emerſion, when the Axis ofthe Tube 
was directed to him. 
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1 Jong aero was 340 o 
22 25 The Chord connecting the Horus 30 28 
5ITbe inligbrn — — E 
5 ter continued to the Chord de | 
| tween the Horns _ 49 5 
r Part of the Diame- "Jays 


repeated 
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1 repeated 
The ſame again repeated . 
The Chord between the Horns 
The ſame re rund 


08 41 F Gang! — — 
37 15 The Chord berwgen the Horns, a- | 1 85 
! — 224 — 1 5 
40 45 jinlightned part ofcheDiameter 
uin The {ame produeed to the Chord 
172 6 


The ee Shadow 
13 theo” the Middle of Genes: KI 0 
$6 12|The-inlightned part produced to | 
| the Chord ok ou _ Horns | 
£7 o 45 ö 
8 20 n. 9 
13 00 


15 29 ** —— 
17 371 2 91. 
BY 35 


17 35 1 ſame again repeated 
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that the true End of the Eclipſe 
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At 17h. 195 the Eclipſe was thought to be ended; and 
was'viſibly ſo at 178. 41* 5 But by comparing; the laſt 


Obſervations of the Chords between the 


r » . * 


Horns, it follows 
| ſe was at-17Þ. 38. 20. At 
7 h. 4 3the Moon's Diameter was 33. yo 
The Middle cannot be ſuppoſed to be very — 
determined by theſe Obſervations, which were · not ſu 

ciently diſtant from tlie time of the greateſt Obſturation. 
However by comparing ſeveral of them together, the 
Middle vil be obrained, is „„ 
| | 92 
By Obſ. 3. compared with Obſ. 24. t 16 15 2 
By Obſ. 4. eompated with Obſ. 22. t 16 15 38 
By Obſ. 5. compared with 19. and 20 t 16 16 0 
By Obſ 6. and 7. compared with 16. ae 16 15 48 


By reaſon of Clouds I could not ſee the 1 * of 
the Eclipſe, nor make ſuch Obſervations of the Moon's 
immerging into the Shadow as I did of her emerging out 
of it. Sl 
By Obſervation 11. compared with Obſervation 15. 
the Digits Eclipſed were 82. vob 

The Angles were meaſured by a Micrometer in a 15 Foot 
Teleſcope. I have not conſidered how far they are conſi- 
ſtent with one another; they being ſet down here exactly 
as they were firſt taken. : 

This Eclipfe is the more conſiderable, as happes- 
ing very near the Moon's Perigee, and therefore uſeful to 
verify her Anomaly; as alſo to limit the greateſt Diame- 

ter of the Shadow of the Earth, and conſequently the 

Parallax of the Moon. This may very properly be com- 

pared with that of the 19th of OZfober, 16997, whole mid- 

dle was at 7h. 41“. P. M. at London, and Quantity the 

ſame as now. 1 i 

The 


4 N 8 : 2 
6405) 


The Times by the Clock were 17. 45". ſooner than the 
apparent time, as was found by 
155 of Cor Leonis and Arcturus, 


* * 


fre but juſt diſcernible. 
Ix 95 Jas Ne EY 


1 * 
- 
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which through the Clouds 


E © nn CC On 


y Ap The : . 
Zenith the Clock Time by Diffe- 


of Cor W | | «Nod 
C 
70 16 [13 32 43/13 50 35 
69 38 36, 50! 34 44. 
69 9 | 40 6 57 71 
68-49 | 43 09,14 00 5/7 
68 08 | 46:37] 4 26017 
— D | N 
65 19 117. 37 40 55, 24/17 (( 
6 .|. ,39.13| 56 48[r7 36 11 
64 4x 41.49; 59 29[17 404117 40 
63 47 47 40 18 95 17117 371— i. 
„ + 0.7%; hoe tho OW 17 45; 


= 


iff. 


» 
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Sd 
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8” in time Eaſtward from the Obſervatory at Greenwich: - 


The Account given this 
Mr. William Derham, who obſerv/d it at Upminſter, #s 
agreeable to this, at far 45 
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the following Obfervati- 
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us 4 * * a 
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The Latitude of N anſted is 519, 34. Its Longitude is 


of this Eclipſe by the Reverend 


Clouds would permit him io obſerve. 
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v. Py Act of 2 r a vieh "AIRY 1 
the Lights ſeen in the Air, ont 2 F March 


laſt; with an Attempt to explain 0 Principal Phe- 
nomena thereof 4 it 'was laid © before the 


Royal Sodiety 5 Edmund Halley, J. v. D. 
Savilian "Ik * f _ Oxon, and — 


Soc. Secr. 3 
* ge gw, "BAY ha nts from 

bt wel arts af G Brita, of the unuſual 

2 * which have of lac appeared in the.ZZeevens ; wore 
pleaſed to ſigni to me, thati-thould draw 
up a =. Rel ton of the Fab, and explain more at 
large 2 Conga of mine | "bad p propofet to chem 
pre! ph it, ir Fanart of them bocende a tBlera: 
ble Solution d of ety ſtrange and ſatprizing Pherdmens 
thereof. The Deſires of 1% Socitty having 1 me the 
force of Commands, I Thaf! nor decline the Task - only 


premileng that. if, in delivering the. Eriolo of a Mat- 


rerilo de 'hever Bere Nen by fty felt, nor ful: 
ly deſeri Bad y either r e . — Moderns, 


1 fail to anſwer their Expectation or my own Deſires; 
yet tis |haped, good Hiſtory af the Fax, Heduced partly 


kom he dn. þlervations, Aid Part "ealle& 
he rm RElariotis f creüfble tis, 'or 5 the 


Letters of ſuch, may not be unacceptable to the Curious; 
and may perhaps excite the Genius of ſome more able 
Meteorologiſt to a more ſatisfactory Enquiry. The Ac- 
count of this Appearance take as follows. 


On 


N =y 


1 


On Fueſdy the ſixth; of March, ft vet, in the err 
Year 1716, "the Afternoon baving been ver eons e 
calm, and ſomewhat warmer than ordinary) about th 
Time it began to grow dark, that is much about Mi or 


the Glock, not only in London, but in all Parts of Angland 
where, the Beginning of this wonderful Sight was ſen; 
0 


out of what ſeemed a dusky Cloud, in the N E. 
of the Heaven and ſcarce ten Degrees high, the 
whereof were tinged with a reddiſh Yellow like as Pr 
the Moon had been bid behind it, there aroſe very long. 
luminous Rays or Streaks hs lar. to the Horizon, 
ſome of which ſeem'd nearly to; aſpend to the Zenith. 
Preſently after, that reddiſh Clo was ſwift! FU pre age 
ted the Northern Horizon, into the my | 
farther Weſterly ; and immediate 175 ſeat forch its Ray 
aſter the hoe anner ih all al; , now here, now 
thers, they oblering no der in 8 I Nauk 
Man) of ole 73 js ebe Nos Ne the Zen 

formed Image which dre the Attention 
of all 2 . according to their ſeveral Conce 


ifforing KR ry thereof ; hut by 
TY .. gta thale that wat * may wel MN 
comprehend Acer What manner it appeared. ome, like a-- 


Ih it to that Repreſentation of Glory wherevirh our Paint- 
ers in Churches ſurround the Holy Name of Gh. Others 
to thoſe radiating Sranrs wherewirh the Breaſts of the 
Knights of the molt Noble Order ol the Garter arg; ador- 
ned. Man compared i a the Condav: of the great: Cuho- 
ls of. St. Fals Church, diltinguiſhr wich Streaks airerna- 
Bl 7. obſcure, and ha ing in the middle a Space 
leſs bright than the reſt, reſembling the antern. Wiulſt 

others, to expreſs as well the Motion as Figure theccaf, 
would. have it to be likę the Flame in an Oven revcrbe- 
rated and rouling againſt the arched Roof thereof :. And 
ſome there were that thought it liker to that a 
Lig 


V 
Light which is caſt againſt a Ceiling by the Beams of 
the Sun, reflected from the Surface of Water ina Baſon 
rhar's a little ſhaken; whoſe reciprocal vibrating Motion 
it very much imitated. Burt all agree that this Spectrum 
laſted only a few Minutes, and fhow'd it (elf variouſly 
ringed with Colours, Yellow, Red and 2 dusky Green: 
Nor did it keep in the ſame Place; for when firſt it began 
to appear, it was ſeen a little to the Northwards of the 
Zenith, but by degrees declining towards the South, the 
long Striæ of Light, which aroſe from all Parts of the 
Northern Semicircle of the Horizon, ſeemed to meet to- 
gether, not much above the Head of Caftor or the 

Northern 7»jn, and there ſoon difappeared. © 
Aſter the firſt /wpetus of this aſcending Vapour was 
over, the Corona we have been deſcribing appeared no 
more; but ſtill, without any order as to Time, or Place, 
or Size, luminous Radii like tlie former continued to ariſe 
1E now oftner and again ſeldomer, now 
here, now there, now longer, now ſhorter, Nor did they 
proceed at firſt out of a Cloud, but oftner would 
emerge at once out of the pure Sky, which was at that 
time more than ordinary ſerene and ſtill. Nor were they 
all of che ſame Form. Moſt of them ſeemed to end 
in a Point upwards, like erect Cones; others like trun- 
cate Cones or Cylinders, fo . reſembled the long 
Tails of Comets, chat at firſt ſight they might well be ta- 
ken for ſuch. Again, ſome of theſe Rays would cpntinue 
viſible for ſeveral Minutes; When'others, and thoſe the 
much greater patt, juft ſhew'd themſelves and died away. 
Some ſeem'd to have little Motion,” and ro*fand as it 
were fix d among the Stars, whilſt other with a very per 
ceptible Tranſlation moved from Eaſt to Weſt under the 
Pole, contrary to the Motion of the Heavens; by which 
means they would ſometimes ſeem to run together, and 
| * . i" A 


(G409)) 

at other times to fly one another; aſſordigg thereby a 
1 ing 8 pectacle to the Beholders. t. ea 130 Pp 
d this 80 ght had continued about an Hour and 
Half, thoſe Beans "= 


ro elle oy fewer, 


ſphere, — to fublide and hem Þ on the Horizon 
formed the Reſemblance of a very bright e 

That chis was the State of this P 2 in the | 
Hours, is abundantly confirmed by 1 e unanimous Con- 
ſent and concurring Teſtimony of ſeveral very worthy 
Perſons no ways enclined to deceive. For by the Letters 
we have received from almoſt all the extteam Parts of the 
Kingdom, there is found very little Difference in the De- 
ſeription from what ap AN at London — Oxfard; un- 
leſs that in the North of England, and in Scotland, the Light | 
ſeemed ſomewhat ſtronger and brighter. 
HFitherto l am . to relate the Obſeryations of o- 
chers, wherein I fear many very material Circumſtanges 
may be omitted: and aſſuredly l am nota little concern d 
that 1 had no Notice of this Matter, till between Nine and 
Ten of the Clock, being at that Time at a Friend's 
Houſe, and no ways ſuſpeQing what paſt without Doors. 
But upon che firſt Inſormation of the thing, we. imme- 
diately ram to tha Windows, which Nao ed to ae 
the South and South-Weſt. Quarter; and 1 perceived, 
that though the Sky was very clear, yet it was tinge 
wich a ſttange ſort of Li in: 1 the zweier $a 2 
were ſcaree to be ſeen, yeh as it is kh en 

of ſour Days old appears. = Twilight. And * t 
we regarded the Heavens with attention, we perceived 
a very thin Vapour to paſs before us, which aroſe from 
the preciſe. Eaſt part of the Horizon, aſcending 40 
dex as to leave cha Zenith about 1 


Northward. But the garen 


el pe ich it — 
ded 


of n rongptirancous IV 


ce 
ded wis ure to be believed, ſeeming not 1 
that of Lightning; and exhibiring, as it paſt on, a 4 
Nybecula; which diſcovered it in felt by 
faine Whitonels | and was no ſdoner 
& dhe Eye could well take 8 it was 
behind it. Nor was this a ſingle 
ear ſcveral Minutes that we regarded. 
EOS or foven times in a Minute, the. ſame was 
5 dag 2 hes Wann 
1570 E allowed t6 uſe inter ra regularly ſuceeeding 
one another, and, as we'pueſt, at intervals: very nearly 
equal ; all of- chem. in their ae ing a like tran· 
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diluted and 


* 
* 


from the Sans fs, * y 
We chen- A ab ds huſk s todplece > 


ane zie frbe Freese bf the Northern Horizon Being 
ch paſt Ten of ehe Clock, we found, 
1 Side the W. and N. W. the 
ion of 4 Hr bright — contiguous to 
on our of which there aroſe Very dong Beams of | 
yh not nth tre toward che Ferrex, but ſomething 
declining to the South, which aſcending by a quick and 
undulating Motion to a conſider derable dna ce vaniſhed in 
> Ro time, whilſt others ain Intervals, 
fupply'd their Face. But at h all 


the Rt of the Northern Horizon, © 


We ro the true Faſt; chere Ui! not appear appear Ley fip "y 
t 10 ariſe frotti, or joy ts, in arts O 
comrary, whar appeared to bean exededing Black and dil 
mal Cloud: ſeem'd to hang over all that part of it. br pt 
was it no Cloud, but only the ſerene py more than or- 
dinaty pure and limpid, fs that the bright" Stars ſhone 
Jearly-in it, and particulatiy Casa Cu then 'yery low 
in the North; the great Black neſs manifeſtly proceed 1 
from the Neighbourhood of the Light which As collect 
above it. For the Light had now put on a Form quite 
different from all this we have hitherto deſcribed, and 
had faſhioned it ſelf into the Shape of two 2 or 
Streaks, lying in a Poſition parallel ro the Horizon, whoſe 
Edges were but ill terminated- They extended them- 
ſelves from the NV. by E. to the North Exft; and were each 
about a Degree broad ? the undermoſt about eight or tine 
Degrees high, and che other about four or five Degrees 
over it; theſe kept theĩt Places for a long time, and made 
the Sky o light, that I believe a Man might cally have 
read an ordinary Print by the Help thereof. 
Whilſt we ſtood aſtoniſhed at this 2 Sight, 
and expecting what was further to come, the 
End of the upper Lamina Me degrees bent > Cowan, 
and at _Jengeh cloſed with the End of the other that was 
under it, fo as to ſhut up on the : Nowthfide an intermedi- 
ate Space, which (till continued open to the Eaſt. Not 
long after this, in rhie faid pot Ace, Wi 2 10 
Number of {mall Columns or whirith See 
denly, erect to the Horizon; and reathing Rom: a 
Lamips to tlie on 5 (which inftahcly difapyearing were 
roo quick for rhe E Y to chat we could not judge whe- 
ther they aroſe from the Under or 8 — the "Up pper, 


bur by their fudden Alcerations they made ſuch bly Ap- 
ian hn 88 mi br We 1 heraken t he ceſemble in Cond 
attle. 


Silz And 


"> 


And ,.-.. MES 
,An habout the ſame time, to encreaſę our Wonder, 
che 0 en lden to appear, low under the Pole 
Wee er duc Noxth, three or four lucid Areas like 
Clouds, diſcovering themſelves, in the pure but very black 
Sky, by their yellowiſh Light. Thele, as they broke our 
at once, ſo after they had continued a few Minutes, diſap- 
peared as quick as if a Curtain had been drawn over 
them: Nor wezethey of any determined Figure, hut both 
in Shape and Size might properly be compared to ſmall 
Clouds illuminated by the full Moon, but brighter. 
Not long after this, from above the aforeſaid two La- 


wine, there aroſe a very. great Pyremidak Eigure, like 


* * 


a; Shear, ſharp at the Top, whoſe Sides were inclined tg 
each: other with an Angle of about four or five Degrers 


and which ſeemed tarcach uy to the Zenith or beyond, ir. 
This was carried with. an equable and not very ſlow Mo- 
Tiow, Foun Car N. 1 where it aroſe, into ih NF. where 
it diſappeared, Wk eping in a perpen i iy Situati- 
on, or very near it; — paſſing ſucceſſively over all the 
Stars of the Little Bear, did nat efface the ſmaller ones in 
the Tail, which are hut of the Fiſth Magnitude ; ſuch was 
the extream Rarity and Perſpicuity of, the Matter where- 
This ſingle Beam was fo far remarkable above all 
thoſe that for a great while before had preceeded it, or 
that followed it, that if the Situation thereof among the 
Circumpolar Stars had at the ſame Inſtant been accurate- 
Iy noted, for Example, at London and Oxford. whoſe 
Difference of Longitude is well known, we might be ena. 
abled thereby with ſome, certainty to prongyac y its 
diverſitas Aſpeus, concerning the Diſtance an Height 
thereof; which were undoubtedly very great, tho as yet 
we can no ways determine them. But as this Phznome: 
non found all thoſe that are skill d in the Obſervaxign 
of the Heavens unprepared, and unacquainted with kat 
Was 


> ramids are from us. 


"TE "0 203") 

was to be expected; fo it left all of them furprized and 
aſtoniſhed at the Novelty thereof. When therefore for 
the future any ſuch thing ſhall happen, all thoſe that are 


curious in Aſtronomical Matters, are hereby admoniſhed 


and entreated to ſet their Clocks to the apparent Time at 
London, for Example, by allowing ſo many Minutes as is 
the Difference of Meridians ; and then to note at the End 
of every half Hour preciſely, the exact Situation of what 
at thar time appears remarkable in the Sky ; and particu- 
larly the 4zimuths of thole very tall Pyramids fo eminent 
above the reſt, and therefore likely to be ſeen furtheſt : 

to the intent that by comparing thoſe Obſervations taken 
in the ſame Moment in diſtant Places, the Difference of 
their 4zimuths may ſerve to determine how far thoſe Py 


It being now paſt Eleven. of the Clock, and. nothing 
new offering it ſelf to our View, but repeated Phoſes of 
the ſame Spectacle; we thought it no longer worth while 
to bear the Chill of the night : Air ſub dia. Wherefore 
being returned to my Houſe, I made haſte to my upper 
Windows, which conveniently enough regard the N. E. 
Parts of Heaven, and ſoon found that the two Lamine 
or Streaks parallel to the Horizon, of which we have 
been ſpeaking, had now wholly diſappeared ; and the 
whole Spectacle reduced it (elf to the Reſemblance of a 


very bright Crepuſculum ſetling on the Northern Horizon, 


ſo as to be brighteſt and higheſt under the Pole it ſelf; 
from whence it ſpread both Ways, into the N. E. and 
N. W. Under chis, in the middle thereof, there ap- 


| leſſer Circle of the Sphere cut off by the Horizon. It 
ſeemed to the Eye like a dark Cloud, but was not fo; 
for by the Teleſcope the ſmall Stars appeared through it 


more clearly than uſual, conſidering how low they were - 


and upon this as a Baſis our Lumen Anroriforme reſted 


-peared a very black Space, as it were the Segment of a 


which. 


"(414 ; 
- which was no other than a Segment of a Ring or Zone 
of the Sphere, intercepted between two parallel leſſer 
_ Cireles, cut off likewiſe by the Horizon; or, if you 
-pleaſe, the Segment of a very broad Iris, but ol one 
uniform Colour; viz. a Flame · colour inelining to yellow, 
the Center thereof being about forty Degrees below the 
Horizon. And above this there were ſeen ſome Rudi- 
ments of a much Jarger Segment, with an interval of dark 
Sky between, but this was ſo exceeding faint and uncer- 
tain that I could make no proper eſtimate thereof. 
Il was very deſirous to have ſeen how this Phznomenon 

would end, and attended it till near Three in the Mer- 
ning, and the riſing of the Moon: but for above two 
Hours together it had no manner of Change in its Appea- 
rance, nor Diminution nor Encreaſe of light; only ſome- 
times for very ſhort Intervals, as if new Fuel had been 
caſt on @ Fire, the Light ſeem d to undulate and 
ſparkle, not unlike the riſing of vaporous Smoak out of 
a great Blaze when agitated: But one thing I aſſured 
myſelf of by this Attendance and Watching, viz. that 
this Iris like Figure did by no means owe its Oxigine to 
the Sun's Beams : for that about Three in the Morning, 
the Sun being in the Middle between the North and Eaſt, 
our Aurora had not follow'd him, but ended in that very 
Point where he then was whereas in the true North, 
which the Sun had long paſt, che Light remained unchan- 
ged and in its full Luſtre. F 

Hitherto 1 have endeavoured by Words to repreſent 
what 1 faw, but being ſenſible how inf@fficient ſuch a 
verbal Deſcription of a thing ſo extraordinary. and un- 
known may be to moſt Readers, I have thought fit to 
annex a Figure exhibiting that particular A of 
the two Lamina, which I ſaw at Landon between the 
Hours of Ten and Eleven: more eſpecially, becauſe: I do 
not find, among the many Relations 1 have ſeen, any 
one 


mew. 
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one that has taken notice of it. In this Figure AB is the 
under Lamina, ſomewhat broader and brighter than the 
upper CO: it had near its under Edge the Lucida Lyre, and 
below its Northern Extremity,on the Leſt · hand, Canada Cyg- 

vi: and as well above and below theſe, as in the interme- 
diate Space between them, and indeed all round about 


that Patt of the Heavens, the Y: was ſo unuſually dack 


and black, as if all that exotich Zight that had ſhew'd is 
ſelf before, had been then coll into thoſe two Streaks. 
Only at 2 berween the Weſt and Northweſt and no-where 
elſe, out of a Brightneſs adjoining to the Horizon, there 
W a Beams as M, L, N. after the ſame manner 
as art . e 3 ; G4 10 1 1 8 75 
Whilſt we ſtood looking on, the Streak C O at its Nor- 
thern End bent . and joyned with the Under 
AB at E, and included the Space DC E AB, which 
ſtill kept open at the other End towards the Eaſt. And 
in the mean time, out of the very clear. Sky, ſome lumi- 
nous Spots, ſituated and figured as in the Scheme at | 
6,.6, E, G, 4 themſelves to the Eye, in Colour 1] 
much like the Lamina. Theſe did not ſhew themſelves. | 11 11 
all together, but came ſucceſlively, yet ſo as two or | "4 
three of them were ſeen at a time; and as their coming ' 48 
was inſtantaneous, ſo they went away ina Moment. At 11 1188 
the ſame time likewiſe, the ſeveral little white Columns 1 
marked F, F, F, F, occupied that Part of the Space 8 | 
tween the two Streaks next to E, and by their ſudden and 111188 
very. irregular Motion, and the vaniſhing of ſome whilſt. 
others at the ſame time emerged, gave occaſion to the 
Conception of thoſe that fancy'd Batrles fought in the Air. 
Laſtly from about the middle of C D, there aroſe ſudden- 
ly a Cone or Obelisk of a pale whitiſh Light, greater 
than any we had yet ſeen, as H; which moving from Eaſt 
to Weſt, with a Motion ſufficiently regular, was tranſla- 
ted vo A, in the North Weſt, and there diſappeared. 2 
hat 


underſtbod in what follows, we have made this Hort 


That we might by the ſame Scheme ſhew the Appear- 
atice of the laſt Hours, after Midnight ; the Reader is deſi- 
ted to take notice that we have made the Light at. , much 
bigger than what appeared in the Weſt about Ten of the 
Clock; ſo as to repreſent truly that other. In this Caſe 
muſt, by the. ee ppoſed 
Horizon Meri - 


he Pojiit A muff, by che. Im: 
transferred to the Interſection oft 


* 


dian under the Pole. And that we might the better be 


Recapitulation as annex d to, and explicative of, the 
Scheme; which could by no means be contrived to anſwer 
the wonderful Variety this Phænomenon afforded”; ſince 
even the Eye of no one ſingle Obſeryer, was ſufficient to 
follow it in the Suddenneſs and Frequency: of its Alte- 


* 


rati ions. 92 


Thus far I have attempted to deſcribe what was ſeen, 
and am heartily can ſay no more as to the firſt 
And moſt ſurprizing Fart thereof, which however frightful 
and amazing it might ſeem to the vulgar Beholder, would 
have been to me a moſt agreeable and wiſh'd for Specta- 
cle; for I then ſhould have contemplated propriis oculis 
all the ſeveral Sorts of Meteors I remember to habe hi- 
therto heard or red of. This was the only one I had 
not as yet ſeen, and of which I began to deſpair, fince it 
is certain it hath not happen d to any tematkable Degree 
in this Part of England ſince I was born; nor is the like 
recorded in the Engliſh Annals ſince the Vear of our Lord 
1574, that is above One Hundred 4hd Forty Years ago, 
in the Reign of Queen Elisabeth. Then, as we are told 
by the Hiſtorians of thoſe times, Cambatn and Stow, Eye- 
Witneſſes of ſufficient credit, for two Nights ſuceeſſive- 
ly, viz. on the 14th and 15th of November that Year, 
much the ſame wonderful Phænomena were ſeen, wich 
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almoſt all che ſame Circumſtances as no. 
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Nor indeed, during the Reign of that glorious Princeſs, 
was this ſu ture a-Sightas it has been ſince. For wefind ina 
Book entituled a Deſcription of Meteors,reprinted at London 
inthe Year 1654, Whoſe Author writes himſelf F. D D. 
that the ſame thing, which he there calls Berning Spears, 
was {cen at London on January 30. 1560; and again by 
tbe Teſtimony of Stow, on the 71h of October 1564. And 
rom foreign Authors we learn, | that in the Y ear 1 57 5. 
the ſame was twice repeated in Brabant, vit. on the 1 3th- 
of Febraary and 28h of September ; and ſeen and deſcribed 
by Cornelius Gemma, Proſeſſor of Medicine in the Uni- 
verſity of Lovain, and Son of Gemma Friſius the Mathe- 
matician. He, in a Diſcourſe he wrote of the Prodigies 
of thoſe Times, aſter ſeveral ilk boding Prognoſticks, thus 
very properly deſcribes the »Cupolz and Corona that he 
ſaw in the Chaſme (as he calls it) of February Paulo poſt 
undecunque ſurgentibus Haſtis & flammis novis, flag rare cælum 
à Berea parte uſque ad venticem uidebatur: ac denique ne ni- 
bil qua rontigerunt hattenus. Prefs ram antes videretur, 
converſa eff Cæli facies, per bora ſpetium, in Fritilli alcatorii 
ſpeciems: peregrivams- alternantibus feſe cærul co & candido, non 
minort veriig ine motuſque celeritat & quam ſolares radii ſolent, 
gottes ahgljedFe {peeulo reg Here it is not a lit- 
15 x mentioned fell 


Moon, vir. about two 


emen, 
5 tall theſe Tow 
exactly upon the lame Age of. t | : 


Days aſter the Change. nes BL. 10 Wan 

 -  Aztocthe etbougnt ee the feos, Xa 1575. 

itheſeare dhe Words 755 id ; * — 2 
ques 


e ice Porrendum, . 
ſed.varia tamen mogy Pparuit alterins Chaſe 
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- matys form quarto C 250 X 4 0 ibſeeuts,. Hatim ab X 

: ecigfs:Solizn;1 Naw ine vil ſunt artus Illuſtres dlurimi, ox - 
 quibus Haft eſtuſim eminentes, Urheſque tarrite & Acies mili. 
ite Brant hine Tadjagum excurſus quaqugverſum, g. .- 
biam fluctus & pretia;; inſriiabgntur invicem e 
falle in alem e From hence tis ma- 


niſeſt. 
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nifeſt that this Phenomenon appeared in our Neighbour- 
hood thtee ſeveral Times, and that with conſiderable In- 
tervals, . within the Campaſs of one Year ;- though out 
En#liſb Hiſtorians have not recorded the two latter; nor 
did Gemma {te that of November 1574. as tis molt likely 

by reaſon of Clouds. After this, in the Year 1580. we 
have the Authority of Michael Meſtlin, * (himſelf a good 
Aſtronomer, and ſtill more famous for having had the 
honour to be the great Xepler's Tutor in the Sciences) 
that at Batnang in the Country of Wirtembarg in Germany, 
theſe. Chaſmata, as he likewiſe ſtiles them, were ſeen by 
 kitnſelfno leſs than ſeven times within the Space of twelve 
Months. The firſt of theſe, and moſt conſiderable, fell 
out on the very ſame Day of the Month with ours, viz. 
on Sunday the fixth of March, and was attended with 
much the ſame Circumſtances, which, for Brevity s ſake, 
I omit. And again the fame things were ſeen in a 
extraordinary manner on the 9% of Ai and 10th of 
September following : bur in a leſs degree, on the btb Ff 
April, 21ſt of September, 26th of December and 1616 of 
February, 1581 : the laſt of which, and chat of che 2x/t 
of September muſt needs have been more conſiderable than 
they then appeared, becauſe the Moon being near the 
Full, neceſlatily effaced all the faite Lights: Of-all - 
rhef& however no one Is mentioned id ot Annalsto/bhave 
been ſeen in England, nor in any -other place that I can 
find; ſich was che negle of curious mast inchoſeDays, 
Tube next in otder that we hear of, was tharofthe Year 
1621, on September che 2.4 ft, ven "(hen all over Ne, 
and Well deſtribed'by Gaſſendus N Phyſits, who gives 
it the Name of Au Bua, This, tho! litle inſcriour 
to what we lately ſaw, and appearing to tlie Noxhwards 
" boch of Raten and Pi, is mo where Land 0 haye been 
' obſerved in En Lang, 6ver whieh the Light ſeemed to lic. 
\ And ſinèe chert 76k above 80 Vears, we have no Account 
M. Meftlin. lib. de Cometa 15809. of 
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of any ſuch Sight either from home or abroad; notwith- 
"ſtanding that for above half that time, theſe Philoſophical 
 TranſatFions have been a conſtant Regiſter of all ſuch 
extraordinary Occurrences. The firſt we find on our 
Books, was one of fmall Continuance ſeen in Ireland by 
Mr. Neve on the 16th of Nevember 1707. of which ſec 
Phil. Tranf. No. 320. And in the' Miſcellanea Berolinenſia 
publiſhed in 1710, we leatn that in the fame Year 1707, 
oth on the 24th of January and 181h of February, ft. vet. 
ſomething of this kind was ſeen by A. Olaus Romer at 
Copenhagen : and again on the 23d of February, the ſame 
excellent Aſtronomer obſerved there ſuch another Appear- 
ence, but much more conſiderable; of which yet he on- 
ly faw the Beginning, Clouds'interpofing. But the 
me was ſeen that Nighe by Mr. Gotfried Xirch, at Berlin 
above 200 Miles from Copenhagen, and laſted there till paſt 
Ten at Night. To theſe'add another (mall one of ſhort 
Duration. ſeen near London, a lictle before Midnight be- 
tween the Ninth and Tenth of Augaſt 1708, by the Right 
Reverend Philip Lord Biſhop of Hereford, and by his 

_ Lordſhip communicated to the Royal Society: fo that, 
it ſeems, in little more than eighteen Months this fort of 
Light has been ſeen in the Sky, no leſs chan ſive times; 

in the Years 1707 and 1708. 

Hence we may realonably conclude' that the Air, or 
Earth, or both; are ſometimes, though but ſeldom and 
with great Incervals, difpoted to produce this Phænome- 
non: for though it be probable that many times, when it 
happens, it may not be obſerved, as falling out in the Day- 
time, or in cloudy Weather, or bright Moon-ſhine : yer 
that it ſhould be fo very often ſeen ar ſome times and ſo 
ſeldom at others, is what cannot well be that way accoun-. 
ted for. Wherefore caſting about and conſidering what 
might be moſt probably the Material Canſe of theſe Ap- 
pearances; What firſt occurr'd was the Vapour of Water 

= IA. rarified . 
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farified exceedingly by ſubtexrancqus Fire, and tinged with 
| ſulfurcous Steams ; which Vapour is now generally 
taken by our Naturaliſts to be the Cauſe of Exrthguales. 
And as Earthquakes happen with great Uncertainty, 
and have been ſomet imes frequent in Places, where for 
many V ears before and after they have not been felt; ſo 
IThele, {which we might be allowed to ſuppoſe produced 
CCC 
the Earth, when it is not in ſufficient Quantity, not ſud- 
den enough to ſhake its Surface, or to open it ſelf a Paſ- 
ſage by rending it. And as theſe Vapours are ſuddenly 
produced by the Fall of Water upon the nitro ſulphurous 


Fires under Ground, they might well be thought to get 
ich might diſpoſe them to 


from thence a Tincture w | 
ſhine in the Night, and a Tendeney contrary to that of 

Gravity; as we find the Vapours of Gan pender, ben 
heated in Yacuo, to ſhire in the Nark, and aſcend to the 
Top of zbe Receiver though exhauſted :, che Experiment 
of which 4 ſaw. very neatly performed by Mr. J. Whiteftde 

Keeper of Aſbmole's Muſeum in Oxford. CEP 
Nor ſhould. I ſeek for any other Cauſe than this, if in 
. ſome-of chele Inſtances, and particularly this whereof we 
trek, the Appearance had not been ſeen Ger a much 
greater Part of the Earth's ſurface that can be thus accoun- 
ted tor, It having in this. laſt been viſible from the Weſt 
Side of Ireland to the Confines of Raſſia and Poland on the 
Eaſt (nor do we yet know its Limits on that Side) exten- 
ding over at leaſt thirty Degrees of Longitude; and in 
Latitude, from about fiſty Degrees over almoſt all the 
North of N and in all Places exhibiting at the 
ſame time the ſame wonderous Circumſtances, as we are 
inlormęd by the Publick News. Now this is a Space much 
too wide to be ſhaken at any one Time by the greateſt 
of Earthquakes, or to be affected by the Perſpiration 
of that Vapour, which being included and wanting vent, 
| | might 


1 


| - ( 42 1 N 
might have: occaſioned the Earth to tremble. . Nor can 
we this Way account for that remarkable Particular attęn- _ | 
ding theſe Lights, of being always ſeen on the Northiſide . 4 3 4.4 
of the Horizon, and never to the Soutbn. 
Wherefore laying aſide all hopes of being able to ex- 
plain theſe Things by che ordinary Vapours or Exhalari- 
ons of the Earth or Waters, We are forced to have recourſe 
to other ſotts of Eflevia of a much mot᷑e ſubtile Nature, 
and which perhaps may ſeem more adapted to bring about 
thoſe wonderful and ſurprizingly quiek.Motions we have 
ſeen. Such are the Magn:iical Efflwvis, whoſe Atoms free- - 
ly permeate the Pores of the molt ſolid Bodies, meeting 
wich no Obſtacle from the Interpoſition of Glaſs or Mar- 
ble or even Gold ir ſelf. Theſe by a pEerual Efflux do, 
ſome of them, ariſe from the Parts neat the Poles of the 
Magnet, whilſt others of the like Kind of Atoms, but 
with a contrary. Tendency, enter in at the ſame Farts of 
the Stage, through which they freely paſs; and by a 
kind of Circulation ſutround it on all Sides, as with an 
Armoſphere, to the Diſtance of ſome, Diameters of the 
Body. This thing des Cartes has endeavoured to explain 
(Princip. Philoſaph-Lib. IV.) by the Hhpotb fs of the Cir- 
culation of certain skrewed or /riate Particles, adapted to 


the Pores they are to enter. eee haps 
But without enquiring how ſufficient the Carrefian 
Hot hes may be for anſwering the ſeveral Phænomena 
of the Magnet: that the Fact may be the better compre- 
bended . we ſhall endeavour to exhibit the manner bf the 
Circulation of the Atoms concerned therein, as they are 
expoſed to view, by placing the Poles, of a Terrella ot 
Spherical Magnet on a Plane, as the Globe on the Hori- 
zon of a Right Sphere: Then ſtrewing ſine Steel duſt or 
Filings very thin on the Plain all round it, the Particles of 
Steel, upon a continued gentle knocking on the un- 
derſide of the Plain, will by degrees conform themſelves 
8 to 
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e the Figures in which the Circulation is performed. 
ot 4.335. Thus in Fig. II. Let 4 B C Dbe a Terrella, aud its Foles 4 
the South, and B the North; and by doing as preſcribed, 
it will be found that the Filings will lie in a Right Line 
perpendicular to the Surface. of the Ball, when in the 
Line of the Magnetical Axis continued. But for about 
forty five Degrees on either ſide, from B to & or i, and 
from 4 to Hor A, they will form themſelves into Curyes, 
more and more crooked as they are remoter from the 
Poles; and withall more and more oblique to the Surface 
of the Stone: as our Figure truly ents, and as may 
readily be ſhewu by the Terrella and Apparatus for that 
Purpoſe in the Repoſitory of the Reyal Society, Hence it 
may appear. how this exceeding ſubtile Matter revolves; 
Jar particularly how it permeates the Magnet with more 

force and in-greater Quanriry in the circumpolar Parts, 
entring into it on the one fide, and emerging from it on 
the other, under the fame oblique Angles : whilſt in the 
middle Zone about C and D, near the Magnet's Equator 
(if. Imay uſe the Word) very few if any of theſe Parti- 

cles do impinge, and thole very obliquely. 
Now dy many and very evident Arguments it appears 
that our Globe of Earth is no other than one great Mag- 
net, or (if I may be allowed to alledge an Invention of my 
own) rather two 3 the one including the other as the 
Shell includes the Ternel (for fo and not otherwiſe we 
may explain the changes of the Variation of the Magne- 
_ tical Needle) but to our preſent Purpoſe the Reſult is th: 
fame: It ſuffices that we may ſuppoſe the ſame ſort o 
Circulation of ſuch an exceeding fine Matter to be perpe 
tually performed in the Earth, as we obſerve in the 7ere/ 
la; which ſubtile Matter freely pervading the Pores * 
the Earth, and entring into it near its Southern Pole; ma 
paſs out again into the Ether, at the ſame Diſtance fro. 1 
the. Northern, and with a like Force; its Direction * f 
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ed ot #335. Thus in Fig. I. Let 4 E C Dbe a Terrell, aud its Poles:4 


readily be ſhewn. by the Terrells and 
Purpoſe in the Repoſitory of the Royal Society. Hence it 
may appear how this exceeding ſubtile Matter revolves; 
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kich the Circulation is p- 


the South, and B the North; and by doing as preſcribed, 


it will be found that the Filings will lie in a Right Line 


perpendicular to the Surface. of the Ball, when in the 
Line of the Magnetical Axis continued. But for about 
forty five Degrees on cither ſide, from B to G or I and 


from 4 to Hor A, they will form themſelves into Curyes, 
more and more crooked as they 


are remoter from the 


Poles; and withall more and more oblique to the Surface 
| ents, and as may 


af the Stone: as our Figure truly 


daran, for that 


particularly how it permeates the Magnet with more 


the other, under the fame oblique Angles : whilſt in the 
A about C and D, near the Magnet's Equator 
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br, W, many and very evident Arguments it appearts 
that out 


lobe of Earth is no other than one great Mag- 
net, or (if | may be allowed to alledge an Invention of my 


con) rather two 3 the one including the other as the 
_ Shell includes the Ternel (for fo and not otherwiſe we 
may explain the changes of the Variation of the Magne- 


tical Needle) but to our preſent Purpoſe the Reſult is th: 


fame lr ſuffices that we may ſuppoſe the ſame ſort o 


Circulation of ſuch an exceeding fine Matter to be perpe 
tually performed in the Earth, as we obſerve in the 7ere/ 
la; which ſubtile Matter freely pervading the Pores o 
the Earth, and entring into it near its Southern Pole; ma 
paſs out again into the Ether, at the ſame Diſtance fro. 1 


the Northern, and with a like Force; its Direction g 
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force and in · greater Quanxity in the circumpolar Parts, 
entring into it on the one fide, and emerging from it on 
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ſtill * and more A as the Diſtance from the 
Foles is greater. To this ye beg leave to ſuppoſe. that 
this ſub 1 Matter, no otherways diſcovering it ſelf but 
by its Effects on the Magnetick Needle, wholly f bper- 
ceptible and at other times inviſible, may now and then, 
by the Concourſe of ſeveral Cauſes very rarely coinct- 
dent, and to us as yet unknown, be capable of produ- 
cing a ſmall Degree of Light; perhaps from the greater 
Denſity of the Matter, or the greater Velocity of its Mo- 
tion: after the ſame manner as we ſee the £ 1 of 
Ek&rick Bodies by a ſtrong and quick Friction emit 
Light in the Dark: * which orc of Light hs ecms to 
| have a great 2 
| This being * —. me, 1 chink we may readily aſſi gn 
a Cauſe "an. of the ſtrange Appearances we have been 
treating of, and for {ome of the moſt difficult to 888 for 
otherwiſe ;. as. why theſe Lights are rarely ſeen any where 
2 but in the North. 394 never, that we hear, of, near 
Uator - AS Io why they are more frequently iow. 
in ** 4 and Greenland, than in ee 
the Pele of the World. For the Magneti 11 in this 
Age, are to the Weſtward of our Meridian, and "more ſo of | 
that of Norway, and not far from Greenland 1 28 d l 
che Variaen of the Needle this ear ber 6d, . 
twelve Degrees, at Longs to the W 
5 e erect Poſition * luminous Beams ot Stria fo 
ohien repeated. thar Nig, was occaſioned. by che rifivg 


of the Vapour or lycid Matter near! dicylar o the 
ank Surface. For that any Lins Srl pe 5 
larly upon che Surface of the Globe, will appear erect to 

the Horizqn of an Ex 5 dad any Where in t Jama ſphę- 


rical Juperficies; as Exelid demònſtrates in a Plain, that 
any Line e 1 45 Angles to it, will appear to be 
t | 
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Earth's Surface, becauſe it appeared in this erect Poſition 


Rs 


not very obvious, but demonſtrated from Prop. 5. Lib. 


Theodof | Spheric. For by it all Lines erect on the Surface 
paſs through the Center, where meeting with thoſe 
from the Eye, they form the Plains of Vertical Circle: 
thereto. E the Converſe hereof it is evident, that 


this luminous Matter aroſe nearly perpendicular to thi 


And whereas in this Appearance (and perhaps in all other: 
of the Kind) thoſe Beams which aroſe near the Eft and 
Weſt, as L, M., N, were furtheſt from the Perpendicular 
on both ſides inclining towards the South, whilſt thoſe it 
the North were direQly uptight : the cauſe thereof ma) 
ell be explained by the Obliquity of the Magnetica 
Curyes, making ſtill obtuſer Angles with the Meridian: 


of rhe Terrella, as they are further from its Poles. © © - 


Hence alſo it is manifeſt how that wonderful Coron. 


that was ſeen to the Southwards of the Vertex, in rhe 


Beginning of the Night, and ſo very remarkable for it" 


rremulous and vibrating Light, was produced ; to wit 


by the Concourſe of many of thoſe Beams ariſing ver) 
high out of the circumjacent Regions, and meeting nea! 


the Zenith - the, Efl»vis whereof they confiſted mixing 


and interfering one with another, and "thereby occaſion- 
ing a much ſtronger but e 00 ght. Ane 
ſince it is agreed by all our Actounts that this Cron wa 
tinged with various Colours, tis more than probable 
that theſe Vapouts were carried up to ſuch a Height, as te 
merge out of he Shadow ofthe Earth, and to beilluſtra 
ert he Beams of the Sun! whenge'it might come 
to pals that this firſt Corona was feen coloured and much 
brighter than what appeared aſtetwards in ſome Places 
where the Sight thereof was more than once repeated 
after the Sun was gone down much lower under the Ho 
rizon Hence alfo it will be eaſily underſtood that this 
Corond was not one and the fame in all Places, * * 

| C- 
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different in every differing Horizon; exaQly after the 
ſame' manner as the Rainbow ſeen in the ſame Cloud is 
not the ſame Bow, but different to every ſeveral Eye. 

Nor is it to be doubted, but the Pyramidical Figure 
of theſe Aſcending Beams is Opricall : fince according to 
all likelyhood they are parallel- ſided, or rather taporing 
the otherway. But by the Rules of Perſpective, their 
Sides ought to converge to a Point, as we ſee in Pictures 
the Parallel Borders of ſtreight Walks, and all other 
Lines para to the Axis of Viſion, meet as in a Center. 
Wikrefor® thoſe Rays which aroſe - higheſt above the 
Earth and e neareſt the Eye, ſeemed to terminate in 
Cuſps ſuffici acute, and have been for that reaſon 
ſuppoſed by Me Vulgar to repreſent Spears. Others ſeen 
from afar, and perhaps nor rifing ſo high as the former, 
would terminate as if cut off with Plains parallel ro the 
Horizon, like truncate Cones or Cylinders: theſe have 
been taken to look like the Battlements and Towers on 
the Walls of Cities fortified after the ancient manner. 
Whilſt others yer further off, hy reaſon of their great 
Diſtance, good: part of them being intercepted by the In- 
terpoſition of the Conyexity of the Earth, would only 
ſhew their pointed Tops, and becauſe of their Shortneſs 
have gotten the Name of Swords... * 
Next the Motion of thefe Beams, furniſhes us with a. 
new and, as it ſeems to me, moſt evident Argument to 
prove the diurnal Rotation of the Earth: (though that 
be a matter which, at preſent, is generally taken by the 
Learned to be paſt diſpute) For thoſe Beams which roſe 
up to a Point, and did not preſently diſappear, but con- 
tinued for ſome time, had moſt of them a ſenſible Motion 
from Eaſt to Weſt, contrary to that of the Heavens; the 
biggeſt and talleſt of them, as being neareſt, ſwifteſt; 
and the more remote and ſhorter, flower. By which 
means, the one overtaking the other, they would ſome-: 
N U uu times 


£# Efferveſcence at } 


times ſeem to meet and joſtle z and at other times to ſepa- 


rate, and fly one another. But this Motion was only Opti- 
cal, and occaſioned, by the Eye of the Spectator being 
carried away with the Earth into the Eaſt; whilſt the ex- 
ceeding rare Vapour of whieh thoſe Beams did conſiſt, 
being, as I take it, taiſed far above the Armoſphere, was 
either wholly leſt behind, or elſe followed with but part 
of its Velocity, and therefore could not but ſeem to re- 
cede and move the contrary Way. And aſter the ſame 
manner as the Stars that go near the Zena, paſs over 
thoſe Vertical Circles which border on the Meridian, 
much ſwiſter than thoſe Stars which ore diſtant 
therefrom; fo theſe luminous Rays woulg ſeem to recede 
faſter from Eaſt to Weſt, as their Baſes Me nearcy, the 
Eye of the SpeRator ; and 2 cantra, flower as they were 
farther off. Ws — 

Nor are we to think it 


ſttange, if after ſo great a 


Quantity of luminous Vapour had been carried up into 


the Ether out of the Peres of the Earth, the Cauſe of its 
length abating, or perhaps the Matter 
thereof conſunted; theſe Efflwrus ſhould at length ſubſide, 
and form thoſe two bright Lamina which we have deſ- 
cribed, and whoſe Edges being turn d to us were capa- 
ble to emit ſo much Light that we might read hy them. 
I chooſe to call them Lamina, becauſe, without doubt, 
though they were but thin, they ſpread Horizontally 


5 over a large Tract of the Earth Surface. And whilſt this 


luminous Matter dropt down from the upper Plate to the 
under, the many little white Columns were formed be- 
tween them by irs Deſcent, only viſible for the Moment 
of their Fall. Theſe by the Swiftneſs with which they 
vaniſhed and their great Number, ſhewing themſelves and 
diſappearing without any order, exhibited a very odd 
Appearence; thoſe on the Right ſeeming ſometimes to 
drive and puſh thoſe on the left, and vice verſ. 


8 » 5 . — 
— f hy I ** * 


e, 
1 have been obliged to omit ſevefal Particulfars' df leſs 
moment: Bur theſe are the principal Phzadmena ; of 
when Cauſes I ſhould have more villogy ly and with-more 
certainty given my Thoughts, if I had had the good Mek 
to have ſeen the whole from Beginning to end; 57 to have 
added my own Remarks to the Relations of others: and 
eſpecially it we could by any means have come at the 
Diſtances thereof. If it thall by any be thought a hard 
Suppoſition that | aſſume the Fffluvis of the Mignetical 
Matter for this purpoſe, which in certain C Calls may 
_ themſelves become luminous, or rather may ſometimes 
carry with theni out of the Bowels of the Earth a ſort. of 
Atoms proper to produce Light in the Ether. 1 anſwer 
that we ate nt as yet informed of any other Kinds of 
Eſftovia of terreſtrial r which may ſerve for our pur- 
poſe, than thoſe we ha s conſidered, viz. the Mag- 
netical Atoms, and thoſe of Mer highly rarified into Vas” 


our. Nor do we find any thing — in what we ſee g 
WT; Ja Proj jected ou 
"i . and which 


£ e Celeſtial Bodies, ut Sy be cM 


-of the ies of Tine — 

ſeem by a Vs centtii — Jed ible Swift- 
neſs the Centers both o . Ty * to go off 
into Tails of a ſcarce concern t may be 


the Ootiſtitutioh of theſt Coral 
tants of the Farth can know Viylittlen 
they arc evidently excited by he che 
as this Meteor, if 1 may fo oe it, ſeldoM is {cen ky 
the polar Regions of the ie World, and that moſt com 
ly in the Winter Months. But whatever may be the Me 
thereof, if this be not, I have followed the old Axiom of 
the Schools. Eutia nom effe temere neque ab} que. meeſſitate 
multiplicanda. 

Laſtly I beg leave on this. Occaſion to mention what, 
near 25 Years Ges: I publiſh d in No. 195. of theſe 7; raf. 


. Viz. That "ſuppoſing the Earth to be concave, 
R with 
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wich a leſſer Globe included, in order to make that inner 
5 1 of being inhabited, there might not impro- 
iy be contained ſome luminous Medium between the 
| _ Balls, fo a8 c make 4 perpetual Day below. That ver 
_ © great Tracts of the Erberial Space are occupied by fuch 
- a ſhining Medium is evident from the Inſtances given 
in the firlt Paper of this. Tranſafign : And if ſuch 
a, Mediam Hd be thus  incloſed within us; what 
ſhould hiadet hat we may be allowed to ſuppoſe that ſome 
parts g this lucid Subſtance may, on very. rare and ex- 
fraardinary Occaſions, tranſude through and penetrate 
4 che Cortex of our Earth, and being got looſe may atford the 


* 
2 


Matter whereof this our Meteor conſiſts. This ſeems fa- 


voured by one conſiderable Circumſtanee, viz. that 


pours Jyhence a reaſon may beg 
as [<p the North. Bur 4 
A Conceit than it will. 


L 


ebe Y cars 1575. and 1680. 
Sts 1 f the. two Equinoxes 5: JT may 
Sigg curious, to beſtow.ſome Attention 
> HeAver the Months of. September. and October 
and in caſe it ſhquld again happen, to endeavour 
ere, by the Method I have, here laid down, What 
may determine, with ſome degree of Exactneis, the Di- 
flance and Height thereof ; without which we can ſcarce 


= 
% 


come to any jult Concluſion. 
Errata, No. 346. 73 83. L. 18, read 34 5. 408. l. 20. 
7 read, proceed; as at firſt. 
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+ was [cen on the Ocean, near tht Coat of Spain. With an. 
Account of the return of the ſame ſort of Appearance, on 
Mateh 31 and Apgil 1. 4% 2. allowing. 1 

an Account of the, late ſurprizing Magear, ſeen in tt 

eavens, on the fixth of March laſt, as: could be gathered 
from the Teveral Relations of very diſtant Spectators, which 
had then come to the Royal Society's Notice. And ſince then, 
we can only add thereto; that at Paris the Light was ſo in- 
conſiderable, that it was not regarded: But from a Letter to 

Mr. Alexander Geekie, Surgeon, dated on Board a Ship in Ne- 

is Road, in America, April 19. 1716. we have copied the 

following Paſſage. On the ſixth of March, at 9 a Clock 

tc in the Erening, we beingithes in the Latitude of 4%. 36. 


pain). A clear Cloud appea- 
was. red Eaſt of us, not far diſtant from our. Zenith, which 
* afterwards darted it ſelf forth. into. a number of Rays of 
Light, every way like the, Tail of 3 Gomez, of ſuch a 
<- great Length, that it reach'd within a "ſhort, way of che 
4 Hotizbn. There likewiſe: appear d 2 Body, of Light, 
5. N. N. E. of us, and continued as-Light almoſt as Day, till 
ic after 12 115 It appear d at a good diſtanee from us, 
and kned a ſudden: nee r 
Hence it-ſhould ſeem, that the Vapour which cauſed this 


A ppea Age aroſe 1 auler cut of the deep Ocean. Sea 1 


great Subtilty.of the Matter t ref, ſince it. could etmęate 
10 great. a Quantity of Water, and yet retain its elocity "I 
which is a Circumſtance deſerving the further conſideration. 
of the Curious. „ As ho 

But ſince this,moftof the ſame Pb nena have been repeat- 
ed three ſeveral Nights ſueceſſirely, uiz. On the lait of March, 
and firſt and ſecond of April. The beſt and qulleſt Deſcrip- 


tion 7 * 


2 
oy 


C431). 266 
tion of the two firſt, is, from a Letter of Dr. Bal Taylor, 
EL. D. and Secretary to the Rayal Society, dated April 2, from 
Cotterſtoc, near Oundle in Nertbampton ſbire; who thus de- 
ſcribes them. On Saturday Night laſt, and laſt Night, I ſaw 
Appearances of the ſame kind, with thoſe of Merch 6. but 
not to compare for Extent and Strength tothe other, They 
both began ſoon after Sun ſet, and continued till after 12, 
but how much longet I cannot tell. They were both about 
10 or 15 degrees to the Weſtward of the North, and took 
up about 80 degrees of the Horizon; and the Aurora roſe 
about 30 7 high, with a dark Bottom, like what was ſeen 
in the Firſt; and from whence there fprung out ſeveral Bo- 
dies of Light, which immediately run into Streams, aſcend- 
ing about 30, or at moſt 40 gr. high. | There was no flaſh- 
ing nor waving. Light, but in all other reſpects, theſe 
Lights were of the ſame kind with what we ſaw at London. 
Indeed in that laſt Night, there was one Phænamenom like the 
flaſhing Ligiu, for a. Body of Light about 15 or 20 degrees 
long, parallel to the Horizon, roſe till it came about 6 degrees: 
above the black Baſis, and then ſent up:two ſtrong Streams 
of Light about 40 gr. high, which at top daſhr againſt one 
auother, and difappear'd;” Y 

At Landan, the firſt Night, March 3 1. It did not begin 
to radiate;; till towards Mid- night, and was ſeen but by 
few curious Perſons ; the Beams not riſing very high, and 
ſearce appearing over the Houſes, were little taken notice 
of: but by the Relation of thoſe that ſaw it, it was much 
more conliderable than the next Night following Eaſter- day, 
for it then ſent out but few and very ſhort Beams, moſtiy 
terminating in a ſharp Point, and preſently diſappearing. 
Oaly it waning to ſtream ſo ſoon as it became Dusky, it 
was very | obſervable, that thoſe Rays which aroſe our of the 
Weſt end of the Luminous Arch, next the Sun, were en- 
lighined by its Beams, and ſhew'd themfelves much brighter 
than thoſe which ſprung up under the Pole, or to the Eaſt- 
ward thereof, And after Nine, till Mid-night, no more 
Beams aroſe; and the Luminous Arch with its black B, 
ſettled down very low in the Northern Horizon. | 

The ſame two Nights, by the Obſervation of Mr: William - 
Lingen, the like Appearance was ſeen at Dublin, mo_ the 
ours. 
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hours of Nine or Ten; at which time, in the former Night, 
it was near as Light as in a Moon- light Night. And from 
Fanct we have an Account, that both thoſe Nights, the 
ſame was ſeen at Paris, with much the ſame Circumſtances 
as at Dublin, So that it ſeems this Meteor, -though-no ways 
comparable to that of the 6th of March. was ſeen not leſs 
than 150 Leagues, and probably much further. 
1 he following Night, April 2. When it began to be dark, 
4 Luminous Arch appear'd in the North, with a very narrow 
black Bottom under it, very low, and depreſs'd to the Ho- 
rizon ; nor was it ſeen at, or about London, to project any 
pointed Rays as the former. 2. | 
But what was moſt remarkable that Evening, was, what 
was ſeen at London, by that ingenious Gentleman Martin 
Foulks, Efq; R. S. S. about Nine that Night. He being in 
the open Air at that time, ſaw in an Inſtant, a bright 
Ray of very white Light, appear in the Eaſt, out of the 
pure Sky, then very ſerene and ſtill; it very much reſembled 
the Tail of a Comet, and was about 20 gr. inclined from 
the Perpendicular to the Right, beginning about of 
Bayer in the Corona Boreas, and terminating about the Informis 
by ſome call'd Cor Caroli. This having appear d but a very 
mort time, diſappear'd at once, as in a Moment. When on a 
ſudden, ſuch another Beam was inſtantly produced, not ex- 
actly in the ſame place, but in the fame Situation. Its lows 
er end being about 20 gr. high, was terminated exactly 
between and , in the Right Hand and Arm of Hercules, 
and the Middle of it paſt over's and ę in the Girdle of Bootes, 
and thence proceeded Weſtwards, leaving Cor Caroli four or 
five degrees to the Northwards. After it had continued in 
this poſture near 10 Minutes immoveable among the Stars, 
it began to move ſlowly towards the North : and the lower 
end paſſing over the Northern Edge of the Crown, and the 
Ray it ſelf over Cor Caroli, it grew. fainter, and vaniſhed, 
having continued in all about zo Minutes. This latter with 
. ſome Interruptions was extended between Caſtor and Pollux, 
very far into the Weſt. And about that time, the ſame, or 
ſuch another Beam, was ſeen at St. Aſaph, by Doctor Stanley, 
the Reverend Dean of that Church. 


II. An 
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they found that the Colours thus made were c 
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II. 4 Account of ſome Experiments of Light and 
Colours, formerly made by Sir Iſaac Newton, and 
-mention'd in bis Opticks, lately repeated before the 
Royal Society by J. T. Deſaguliers, F. R. S. 


TD HE manner of ſeparatis the primitive Colowrs of 
Light to ſuch a Degree, that if any one of the ſepara 


ted Lights be taken apart, its Colour [ball be found unc hange- 


able, was not publiſhed before Sir Iſ. Newton's Opticks came 
abroad. For want of knowing how this was to be dome, 
ſome Gentlemen of the Engliſh College at Liege, and Mon- 
freur Mariotte in France, and ſome others took thoſe for pri- 
mitive Colours, which are made by immitting a Beam of the 
Son Light into 4 dark Room through a ſmall round Hole, and 
refract᷑ing the Beam by a triangular Priſm of Glaſs placed at 
the Hole. And by trying the Experiment in this manner, 

_— of change, 
and thereupon reported that the Experiment did not ſucceed. 
And lately the Editor of the Acta Eruditorum for October 
1713. pag. 447, defired that Sir Iſ. Newton woold remove 


this Difficulty. Objectiones, inqs/t, quas Viri docti tum in 


Gallia tum in Anglia contra illam [de Coloribus] Theori- 
am fecere, feliciſſime diluit Vir perſpicaciſſimus Newtonus, 
quemadmodum ex Tranſactionibus Anglicanis N. 84, 85, 
88, 96, 975121, 123, 128 abunde conſtat. Unde mul- 
ti optant ut mentem ſuam aperire dignetur, de difficultate 
ab ingenioſiſſimo Mariotto, rerum naturalium (dum vive- 
ret) ſcrutatore indefeſſo nec infelici, in Tractatu de Co- 
loribus p. 207. & ſeq. contra eam mota. In diſtantia ſci- 
licet 25 circiter aut 30 pedum, charta excepit radium ſoli- 
dumper exiguum foramen m cameram obſcuram immiſſum, 
TJ 9 
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& per Priſma vitreum trigonum tranſmiſſum, coloremqu 

violaceum ſpatium _ quam trium 1 occupa 
tem pet ercnam duarum linearum trajectum, alio Priſm 
2 oppeſito : quo facto qua 
dam ejus partem in Rubtum & Flavum tranſmutari obſe 
vavit. Similiter luminis rubri partem in cœruleum & v 
olaceum tranſmutari expertus tft, Hac vero tranſmut 
tione admiſſa corruere Theoriam-Newtonianam, ex Ad 
A. 1706. p. 60. & ſeq. manifeſtum eſt. Aſſumpſit aute 
Mariott, diſtantiam 30 pedum, ne quis exciperet in n 
norti diſtantia nondum factam eſſe plenariam radieru 
heterogeneorum ſeparationem. Noßis experimentu 
Meariati tum demum videretur deciſivum, ſi lumen c 
tuleum integrum in aliud mutatum fuiſſet. Thus far f 
Editor of the Acta. In anſwer to which it is to be obſerv 
that the Red and Tellow which came out of the Violet, and 
Blem and Violet which came out of the Red, mig hr proceedfr, 
the very bright Light of the Sky next encompaſſing the $1 
and thut feveral farts of Rays which come from ſeveral Parts 
the Sun's Body are intermixt in all parts of the coloured Sx 
ctrum which falls upon 4 Paper at any Diſtance from the Prij 
I this manner of trial, jor making the Experiment ſacrt 
the Light of the bright Clouds, immediately ſurrounding ' 
Sun, ſhould be intercepted by an opake Skreen placed in the of 
Air without, at the diftance of Ten or Twenty Foot from 1 

Hole through which the Sun ſhines into the dark Room. And 
the Skreen there ſhould be a (mall Hol: for the Sun to ſh 

through. The Hole may be either round or oblong, and 
above one eighth or one tenth Part of an Inch broad; e r. 
the Skreen may intercept not only the bright Light of 
Clouds next encompaſſing the Sun's Body, but alſo the great 
Part of the Sun's light. For thereby the Colours will beco 
leſs mixed. The Beam of Light which paſſes throuzh this N 
muſt afterwards paſs through the other Hole into the Arrk Rot 
and the Priſm muſt be placed parallel to the oblong Hole in 
Skr 


js Hole 
k Room, 


as inthe 


Skreen 


\ 
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$trees, 4nd the refraFino Angle the be Derreer vr 

above. —— Fg wee — — 9 be: tried with 
Succeſs, but the Trial will be If tr 2 Aya it be: made in 
ſuch a manner as is deferibed in the fourth Propoſition: of the 
firſt Book of Sir If. Newton's Opticks. | 
Sirtaac Newton therefore, upon reading what has 12 cited 

out of the Acta Eruditorum, defered Ar. ta try the 
Experiment inthe manner defcribed in the (aid Pr. wht: ; I 
aud he tried it accordingly with Sweceſs before — Gentle» 
mes of ' the Royal Society, and afterwards befare-Monfieur 
Monmort and others of the Royal Academy of Sciences; 
gee tm 10 thoſe who defire to ſie it. Nom th and 
other ant inen vere eee n 1 
wig 4s 8 e 


Xt | BXPERIMENT- 'Y 4. 
bett! id: * 107 Jie 

5 fowdrogaterend-wilorwo Piece 0 Ribben 
four Letkes long each, the one blow and the other red, 
whoſe common Breadth was g of an Inch 3 I caus d it to 
be held in ſueh manner. that the Light which fell from the 
Clouds thre the Window was fo reflected, that the An- 
gle made by the Rays of Light, which ear in at the 
Middle of the Window, with the Plane ofthe Ribbon pro- 
duced, was equal to the Angle made by a Linè draun from 
the Ribbon to my Eye and the faid Plain of the Ribbon. 
My Eye was plac d as far behind the Ribbon as the Win- 
dow Viedaſbre it, the Diſtance from which to me was 
about 12 Feet. Then looking thro a Priſm at the Ribbon, 
it appear d broken aſunder in the Place where the blew. 
and red Half join d. If the Priſm was held with the refra- 
Qing Angle downwards (or laid with one of its Planes 
flat upon the Noſe) the blew Half of the Ribbon appear d 
to be carried down lower than the red, as at B, Rin Fig. 1. 
but if the refracting Angle of the Priſm was turn'd up- 
Yyy 2 | wards 
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the Phænomenon would not have ſucceeded ſo well. 
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ſm has one of irs Planes 


laid flat to 


wards (as when the Pri 


the Forehead) then the blew Half of the Ribbon was lif- 


ted up, as at C p. 

The Priſm was of white Glaſs, having every Angle of 
Degrees: but when inſtead of it, one of a greeniſh 
ſort of Glaſs, ſuch as Object Glaſſes of Teleſcopes are 
made of, was uſed, having the refracting Angle which 
look d thro of about 48 Degrees; the fame Phznome- 
non was more diſtin, this Glaſs having no Veins, but 
the Red and Blue were nearer to a ſtreight Line: in ſuch 
manner that if 4 repreſent the Ribbon ſeen through the 
firſt Priſm, B will repreſent the Ribbon ſeen thro' the 
ſecond Priſm, Fig. 2. If the refracting Angle of the laſt 
Priſm had been as great as that of the firſt, the Light be- 
ing tranſmicred thro too great a Body of greeniſh Glaſs, 


The blue Ribbon being ſomewhar too pale, and the red 
a little dull; I repeated the Experiment with a Skeen of 
blue, and one of red Worſted join'd together'in the Mid- 
dle asthe Ribbons were before ; and, the Colours of both 
being very intenſe, the Experiment ſuceeeded better with 
both Priſms. All that were preſent trying the Experi- 
ment found it to ſucceed, and that every Circumſtance 
anſwer d to the Account given in Prop. 1. Theor. 1: Book x. 
of Sir Iſaac Newtov's Optics, as far as the Directions there 
given were followed. So that it appear'd that the Blue 
being carried lower than the Red in the firſt caſe, and 
lifred higher in the ſecond, was owing to the greater Re- 
fraction of the blue Ray: for tho each Part of the Ribbon 
or Worſted reflected all manner of Rays, yet the Phzno- 
menon was very apparent; as alſo that the blue Ribbon 
or Worſted reflected the blue Rays more copiouſly than 
the red Rays, and that the red Ribbon or Worſted refle- 
cted the red Rays more than the blue ones, becauſe the 
Red of the blue Half ſeen chro' the Priſm was leſs intenſe 


than 


ming from the Sun into the two colour'd Spectra a, f. 
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chan that of the red Half, and the Blue or Purple of the 
red Half ſeen thro the Priſm was leſs intenſe than that of 
che blue Half. 
N. B. If the Ribbon or Worſted is laid upon any en- 
lightned Body, the Phznomenon will not ſucceed ſo well; 
the Colours of the Body ſeen thro the Priſm mixing with 
choſe of the Ribbon or Worſted. Even a black Body will 
not do, if Light falls upon it: but there muſt be a black 
Cloath behind, in ſuch manner that no Light falling up- 
on it can be reflected fo as to diſturb the Phænomenon. 
And if a ſhort · ſighted Perſon looks through the Priſm, a 
concave Lens between his Eye and the Priſm will render 
the Phænomenon more diſtinct than it wou d otherwiſe be. 
EXPERIMENT IE 

Some Days after, the Sun ſhining, I made two Holes 
H, h, in the Window Shur S , of a darkned Room 3 
thro which letting the Suns Beams paſs, by means of two 
Priſms 4, B, (one near each Hole) I open'd the Rays co- 


where the following Colours were very diſtin, viz. Red, 
Orange, Yellow, Green, Blue, Purple and Violet. Now 
the Reaſon of their being more diſt inct than ordinary, 
was, that the Priſms which | made uſe of were made of 
the greeniſh Glaſs mentioned before ; which is very free 
from thoſe Veins by which the Colours are too much 
thrown into one another, by the beſt white Priſms of the 
common fort. 6 

The foremention'd colour d Spec dra being thrown into 
the Room, to the Diſtance of about 20 Feet from the 
Window where the Sun's Light came in, I caus d a Piece 
of white Paper ,, Inch broad and 5 Inches long, to be 
held wichin the refracted Rays, (at the Diſtance of 10 
Feet from the Windows,) which produc'd theſe Colours 
in ſuch manner, that by turning the Priſms round their 
Axcs 
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Axcs, I cou'd make the red Ray of the Spectrum, made by 


18 
ided 


from cac 


as age farth 


* 


in 


tenſe: and ſo 


On 
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on a White Sheer- of Paper; - where it was obſetveable, 
that when the red Half was diſtinctly painted oh the 
= Paper (which was known by the Edg& of the Image 
larly rerminated)then the blue Half of the Image 
— us d: but if the white Paper was brought about 
two Inches nearer to the Lens, the Image of the blue Har 
became YiltinR, and that of the red Half confus d. 
I try'd the Experiment with a Paper colbur d half 160 
and half blue. 80 red with Carmine and tlie blew with 
Smalt, making the Candle to enlighten the Paper (the 
Room being otherwiſe dark) and the Experiment 1 ucceed- 
ed in che fame manner. The Experiment thus mide is 
the ſame that Sir Iſaur Newton gives an Accountof, Book 
1. Pit. i. Theor, l. of *ů Opti. Only it is'to be obſerv'd 
chat when the oblong Paper is coloured with red and blue 
from the Prifms, | the focal place, where the red part of 
the [mage is diſtin, is more diſtant from the place Where 
che blue part of the Image is diſtin, ' chan when the Pa- 
Wed. colout d wick rhe! Painters Powders, and much more 
The oh Bi ure ſhows the Projettion of the 
eng d with the Rays: and Fig. 8. the io of ft 
painted: where à black Thread is wrapp d rownd He — 
and che blue part, chat the Diſtinctneſs of the Image of 
the Thread may ſhew when the red or when the blue 
part of the Image of the Paper is moſt diſtinct. 
N. 8. Whenthe Candle enlighrens the painted Paper, 
ſer an opaque Body as B between the Candſe and Lens; 


left the image of the-Candle being alſo ojected ſhould 
diſturb the Erenmen : | . 


EXPERIMENT | W. 


% . 
4 1 


Having nds an Hole of - Inch Dünnteter | in the Win- 
dow- Shut of the darkned Room, I ſuffer'd a Sun-Beam to 


come 
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come into the Room, which I intercepted with a Wa 
the Diſtance of 5 Inches. from the Hole; and aſter irs 
Reſtaction in paſſing thro' the Priſm, | receiv'd it upon a 
Sheer of white Paper, where it was colour d, making an 
oblong Image of the Sun or Spectrum of about ꝗ Inches in 
length and 2 in breadth, which Breadth was nearly equal 
to the Diameter of the round Image of the Sun received 
upon a Paper at the ſame Diſtance from the Hole, which 
here was 18 Foot. Or if the Sun be too high, a Looking- 
Glaſs being put in the room of the Priſm will throw a 
white round Spectrum upon the Paper, which held at the 
faid Diſtance of 18 Foot. will have irs Diameter equal to 
the Breadth of the colour d Spectra. 

The Colours of the Spectrum were theſe; Red, Orange, 
Yellow, Green, Blue, Purple and Violer, tho the Vio- 
hk was 10 faint in this as to be ſcarce perceivable. | See 
i 
* B. The Axis of che Priſm in this, and all the other 
iments hereafter mention d mult be icular to 
the Ray that falls on it; and the Plane into which the Ray 
enters muſt be held in ſuch a Poſition, that the Angle which 
ſuch, a Ray makes with char Plane when it enters, 
may be equal to the Angle made by the middle Line of 
thoſe Rays which emerge after Refraction, on the other 
Side of - 4 refrating Angle of the Priſm, with the Plane 
out of which they emerge. That is 4 BDG—<4< AE H 
If the Plane AC, on which the Sun-Beam falls, be tur- 
ned nearer to a perpendicular to the Sun Beam than be- 
fore, the Spectrum will be much longer: if it be more in- 
clin d to the ſaid Beam, the Spectrum will be ſhorter, and 
in both Caſes leſs diſtinct. See the Sperum D E and the 
Speer ram de in Fig. 10. and 11. where V, h, repreſents the 
Hole in the Window-Shut in each Caſe ; AC, ac the 
Plane of the Priſm on which the Rays enter; B C, b c that 
out of which they emerge; P, p the perpendicular, and 
C, c the reſtacting Angle. It 


| Sm = wav 
If che Plane 4 C be ſtill more oblique to 7 F, all the 
Light will be reflected, and there will be no colout'd 
Image or Spectrum made by RefraQtion at all. Fig. 12. 
But if it be held ſo as to be more nearly perpendicular 
to the Sun Beam than in Fg ro. the whole Beam will in 
deed enter the Priſm ; but meeting. with Bc the lower 
Surface of the Priſm, or rather the Surface of the Air con- 
tiguous to it, ſome of the Light will by the Plane B C be 
reflected to d e, paſſing almoſt perpendicularly thro' A B; 
and the reſt will emerge thro B c, and by Refraction 
make the imperfect Spectrum D E. See Fig. 10. 
It the Sun- Beam enter AC perpendiculatly and in the 
middle of it, the Light will be all reflected as in Fig. 13. 
ſome of it by the Plane BC to R, and the reſt by the 
plane A B top. Bur if the Beam fall nearer to 4 (till 
perpendicularly) it will all be reflected by the Plane 4 8; 
if nearer to B, it will be all reflected by the Plane B C. 
In order therefore to have the colour d Spectrum as it 
ought to be, care muſt be taken that the emerging colou- 
red Light may make the ſame Angle with the Plane BC, 
as the immetging Light does with the Plane A C; that is, 
the Angle 4 E H muſt be equal to B DG, as was ſaid be- 
fore, Fig. 9. which may alto be ſeen on the enlightned 
Duſt in the Air. Bur the beſt way is to tutn the Priſm on 
its Axis, and at the ſame rime look at the colour'd Spe- 
rum, Which will riſe and fall and become longer or ſhort- 
er as you turn the Priſm ; and between the Aſcent and 
Deſcent of 'the Image, ir will appear ſtationary : there 
ſtop the Priſm, and the Reflection will be ſuch as is requi- 
red for all the Experiments hereafter mention d. 
In order to have the Priſm move freely on its Axis, 
and ſtop any where, I fix'd each End of it into a trian- 
gular Collar of Tin, from the End of which came a Wire, 
which was the Axis of the Priſm produc'd; and fo I laid it 
on two wooden Pillars, with rr on the Top to * 
2 2 the 


ita We) 
the wires and fix'd it to a ſmall Board de * to 
feed. faſt. Sep Fig. 14. 


"EXPERIMENT =: 


I-cook the Priſm c b. and thro it look d at the colou- 
red Spectrum RP, which appear d then round and white as 
at S, juſt as if it had been the Suns Light reeeiyed on a 
Paper how the Hole H, and ſeen with the naked Eye. In 
this caſe the Priſm C D maſt be held in directam 0 AB, 
and therefraQting Angles in the two Priſms muſt be equal. 

This Spectrum appearing. white but juſt in one Point, is 
not ſo readily. found; but the beſt way is to look thro 
the ſame Priſm 4 B which makes che $ — . which may 
eaſily be done if it be pretty long, * then R P will be 
ſeen white and round, and as at S, a8 iſ 3 
from H. See Fig, 15. f 


EXP ERIMr NT vr. 


I deld a broad Zens L. I. tos Radius of 2: Feet, 
in ſuch manner that the whole colour'd SpedFrum fell upon 
it; and after Refraction all the Colours d to con- 
verge, if receivd on a Paper atp p; but when the Paper 
was held in the Focus at Fin the poſition » F, the Spe- 
Frum was round and perfectly 5 by the Union of all 
the colour d Rays. If the Paper was held at II IT, the Co- 
lours appear 1 to diverge from each other, but then the 
Red was uppermoſt, which before us d to be the loweſt, 
and ſo on in an inverted Order. 

I try'd the ſame Experiment with a Lens of one Foot 
Radius, with one of 9 Inches, and with another of 7, 
and the Succeſs was the ſame. See the 16: Figure, 
where the R, O, I. G, B, P, V, expreſs the Colours. 
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N Cate muſt be taken that the very end of che Red, 
| and the Extremity of the Violet be taken in by the Lens; 


otherwiſe the Nele will not be perfectly whice at the 
Glaſs's Focus. | 
T here is no fix'd Diſtance of the Priſm from che Lens, 
but it ought to be brought ſo near the Priſm that the two 
Ends of the Spectrum may fall nearer the Axis of the Lens 


than the — of the Lins; becauſe there che RefraQtion 
egular. | 


is not ſo r 


Behind the Lens L, which made the Colours converge 
into White at the diſtin Baſe or Focus F, I placd the 
Lens J. which made the White be ar F the diſtinct Baſe 
of the two Glaſſes combin'd ; and the Experiment ſucceed- 
ed as before. Fig. 17. 
When the Paper was held in the rocus of the Lens, fo * 
to receive the white Image of the colour d Spec rum 4874 
Ray, 


— by the Lens; eee lintercept cred rher 
the White appear'd ting'd with Purple, an [ intercepted 
the Violer or purp „ or both, tho White appear d 
ting d with Red; 1 if the Red was intercepted at the 

ſame time, the Spectrum appear d to be a Mixture of Vel - 
low, Green and Blue. If any ſingle Colour was ſuffer d 
to fall upon the Lens, the reſt being intercept ted, that Co- 
lour wou d continue the ſame ; only it weng be more 
intenſe in the Focus of the Lens. 


EXPERIMENT VII. 


1 took ——_— (ig. 18.) qh's which good reclining on 
a Prop 1, ha ole of a Quarter of an Inch Diame- 
ter at h, and 3 behind it a Priſm B ſupported on two 
Props, as above · mention d, ſo as to turn eaſily about its 
Axis; and having fer this Board on the Ground with the 
Priſm behind it at B; by turning the Priſm 4 C about its 
Axis, I firſt made the red Ray of the colour d Spectrum 

. 2 zz 2 paſs 


| " 


(-444 F 

ſs thro' the Hole i, and fall obliquely upon the ſecond 
riſm B. This Ray after its Refraction in paſſing thro' 
the ſecond Priſm, was carried up to theCeiling of the Room 
at the place mark d R: then l made the purple Ray fall 
upon the Board, and pals thro' the Hole bo as the Red had 
done before; and after Refraction thro? the Priſm B it Was 
carried up to the Ceiling at P. And the green Ray being 
afterwards made to the ſecond Priſm in the ſame 
manner, went up to G and fo of all the inrermediate 
Rays, which were by this ſecond Refraction thrown to the 
intermediate places on the Ceiling between R and P. 

Care is to be taken that the yes Priſm be plac' d 
eblique.tothe Rays which come thro the Hole , leaſt they 
be reflected, as they wou d be, if the Board being in the 
Poſition ,2 S, and the ſecond Priſm in the Poſition L N, 
the Ray from the firſt Priſm be p h; for then it will be re- 
fleaed. upwards to & inſtead of being refracted. (Fig. 19.0. 
Neither m. muſt the Plane of Immerſion be too oblique, leaſt 


the Incident Ray be reflected downwards by it, as the Ray 


R h is by the Priſm 8 thrown to E, in Fig.20. Several have 
confels'd to me that they at firſt us d ta fail in this Expe · 
riment, for want of ſetting the ſecond Prilm i in a due In- 


clination 
Tho the Colours by the "NP" Refradtion o on hs Cei | 
the naked Eye, yet 


ling a ppear d — a when ſeen by 
if view d thro a Priſm, they afforded new Colours (ex- 
cept ſome part of the Red, and ſome part of the Violet) 
which was owing to their not being fully ſeparated; for 


which reaſon | made the following Experiment, ta prove 
that if the Colours be well (eparated, they are culy hos hoe 
mogeneal and unchangeable. | 

B. When the Priſms are tt pot ot ITE Wet: near- 
dhe Sun, the Extremity of In Red or Violet will afford. 
unmixd. n in this en e not. 


1911 EX. 
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EXPERIMENT: vin. 


Having made a Hole in the Window-Shut 2 Inches 
wide (Fig. 21) I applicd to it a Tin Plate, which ſliding 
up and down hid all this Hole in the Wood, and 5 
tranſmitted 2 {mall Beam thro its own Hole H, whoſe 
Diameter was z inch. This Beam, by means of the 
Looking Glafs L, placd on the Board of the Window 
XW, T reflected” horizontally to the other end of the 
Room. Bur to correct the Irregulariry: of the Reflection 
of the Looking · Glaſs, I made uſe of the Frame of Paſt- 
Board Pp, which had an Hole in it h of Inch likewiſe : 
and placing it at f y ſuffer d ſome of the reflected Beams 
to paſs thro it, ſo as to fall upon the Lens F 2 (convex on 
both Sides, and ground to a Radius of 4= Feet) at the 
Diſtanee of 9 Feet, ſo that the Image of the Hole 5 was 
projected to f on the other Side of the Glaſs; at the Di- 
ſtance of 9 Feet more. Juſt behind the: Lens; which by 
 aScrewin the Stand $ might be rais d or let down, ſo as 
always to receive the Beam along its Axis, I plac'd a Priſm 
A (upright on one of its Ends and eaſily moveable about 
its Axis, by reaſon of its Wire turning freely in an Hole in 
the ſolid. piece of Wood 7, which ſtood on another Stand 
3 acinar: 251 cou d co the Lens EF, ſo 
that the Image of h inſtead of being round, white, and 
—— to 5 was caft ſide wiſe on a white Paper ſtretch d 
on a Frame, and appear'd colour d, and 30 or 40 times its 
Breadth, as aN The Colours in this Caſo were very 
vivid and well ; oh the Violet had; ſome pale 
Light darting from dis Ead, 2 account of — 
in che Prilm 4, and.th& Light not coming directly from 
the dun, but reflected; which aught. nor to have been, if the 
Sun had been. law: endughime have 90 the Rays a 
0 into the Room wWẽƷeßdur che Helplof a * 

8 Lo; 
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To ſhew that the Colours in this Spectrum were ſim- 
ple and homogeneal Lights, I made the following Experi- 


IL) | 
EXPERIMENT IX «| 


Having made an Hole h in the Paper which receiv'd 
the colour'd Spec rum, 1 ſuffer'd the red Light to paſs ; 
— which being refractad by a ſecond Priſm, fell upon 


ther Paper at 7, where it a 


ano» 
ppear d ſtill Red whether ſeen 
with the naked Eye or Priſms of different, refracting An- 


ples. To the Eye which ſaw it thro the Priſm V, it ap- 
pear'd indeed lower as at t, but red, round and unchang'd. 
I made the Experiment upon all the Colours, which by 
this means appear d to be {imple and homogeneal. See Fig. 
22. Where the ſame Letters denote the Lens, Priſmand 
Tuo the ſame Lens and Priſm the Spemram was made 
to fall on 2 Baok ; then thro che Priſm Hit appeat d un- 


chang'd ; and the Letters in the Book whiclvoroſs'd che 
8 


per t᷑ ram, were as diſtinct as when ſeem with the naked 
Eye. See Fg. 23. i IE 02 19:10 

N. B. The Axis of the Priſm F ought to be perpendi- 
cular to the long Axis of the Spe 5 m thrown on the 
Book, which will appear as at oN ; and the Priſin in the po- 
fition repreſented at F, with its flat Side towards the Noſe 
for that is the moſt convenient Pofition for looking at the 
Spectrum in theſe Experiments. Oo, + -- 
[ ſuffer d the purple Ray only to pals thro' the Hole / 
and fall upon a Book at P, the Letters of which appear d 
at , and were 2s diſftin@-thro' the Priſm Q as when/ſeen 
with the naked Eye: and 1 had the ſame Succeſs with all 
the other Rays. See Fig: 24; 55 

But if a Sun · Beam as 1 comes thro the Hole r directiy 
upon the Book at V, an Eyt looking at ic chro a Priſm 
at 
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at Xwill ſee this Beam at T oblong and colour d, and the 
Letters on which it falls; confus d. See Fig. 24. 

N. B. The Lens ought to be very good, without 
Veins ot Blebs, and ground to no leſs a Radius than I 
mention d in the Experiment; tho a Radius of a Foot or 
two longer is not amiſs. The Priſm ought to be of the 
ſame Glaſs as the Object- Glaſſes of Teleſcopes, the white 
Glaſs, of which Priſms are uſually made, doing com- 


1 


monly full of Veits. And the Room in theſe laſt 
ments ought to be very dark, * 


* 
- 


A ſew Days after, having got very good Priſms made 
for the putpole of the above mention d Glafs, I made all 
the Experiments ovet again before ſeveral Members of 
the Royal Society With better Succeſs ; and had the Spe7rum 
very e tonnage, without any pale Light dart- 
r e 1 

For 4 further Atcount of Experiments to this purpoſe, ſee 
Sir lſaac Newton's Opticks. B. 1. Part.r. to which | might 
have referr'd the Reader altogether; but that | was wil- 
ling to be particular in mentioning ſuch things as ought to 
be avoided in making the Experiments above- mention d; 
ſome Gentlemen abroad having complained that they 
| had not found the Experiments anſwer, for want of ſuffici- 
ent Directions in Sir Iſaac Newton's Opticks ; tho I had: 
no other Directions than what I found there. 
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m. 4 alia * eaſy ; COLI to confirm Sir >" 
Newton's Doctrine of the different Refrangibili 


4. tbe Rays of Light. By the ſame. ay 

Fer the Experimentum Cracis made by two val ins; 
Iſhou'd not give the following ele but 
| Nor it is ſo eaſy to be made, that by it thoſe who want 
the Apparatus (or are unwilling to be at the pains) to 
make the Experiment ius Cyucis, may at any time ſatisfy 
themſelves of che Truth of the fore-mention'd Doctrine. 
Let the Candle A be ſet before the Bar of a Chimne 
Looking-Glaſs, ſuch as is repreſented by HH (Fig. 25 
which is a Piece of Looking - Glaſs Plate conſiſting of four 
Planes, ſeen in the Section of it a f dg, viz. d 8 which 


is quick-filver'd behind, Fa a Plane parallel to it, f d one 
of the Side-planes bezell'd towards B, or inclin'd to.it 


in an Angle of about 40 Degrees (tho from 30 to 40 will 
do, hilt the greater the Angle the better, if it does nat 


ae 275 28 the other Side-Plane inclin d in che ſame 

3 . 

© The Rays of the Candle which come from 4 to 5 fall 
obliquely on the Plane æ E, ſo that inſtead of going on to 

4, they are by Refraction made to incline more towards the 


Perpendicular pp, namely to go on in the Line yc, and 
then are reflected from the Point c on the quick - ſilver d 


Surface, in the Direction c x, ſo as to make the Angle 

x64 —y cB. Now as the Rays which wou'd go to &, 
if not refracted, emerge obliquely from the lane  Þ, they 
leave the Direction cx, and decline from the Perpendicu- 
lar ⁊ , and, being differently refracted, open into four dif- 
ferently colour d Rays; viz.b Ra red Ray, 5 TO a Ray 


made 
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made up of Orange and Yellow; 5 G Ba Ray made up of 
Green and Blue or a Sea: Green, and YP a purple Ray. 

If from the place Ee you look full upon the Point h, the 
Spefirum or Image of the Candle at ô will appear double, 
but not mix'd ; that is, there will appear a Sea · green Spot 
and a red Spot, as it were, one upon another; but not ſo 
as to produce a mix d or intermediate Colour. Then if 
the right Eye or Eye at E be ſhut, there will appear on 
ly a green Spot to the Eye at e; if the Eye at e be ſhut, 
the Eye at E will ſee only a red Spot. 

If you come nearer to h, fo that the Eyes at ex, ex 
receive the moſt and the leaſt refrangible Rays, there will 


be a double Spectrum, viz. a red and a purple one juſt 


rouching, or upon one another : and the Phxnomenon 
will anſwer as before, (Fig. 25.). 

If keeping both Eyes open, you direct their Axes to- 
wards O a Point nearer than the uſual place of the com- 
pound Spectrum S, (Fig. 2 6.) which Point is in a Line from 
the Noſe N to the Point S; or in other Words, if you 
look full at O, or at the End of your Finger held in O, the 


red and the blue (or purple Spot) will appear tobe divided 
from each other after the manner repreſented at pr (in 


Fig. 27.) where the Red will appear to be on the Right- 
hand, and the Blue on the Leſt. at 
To make plain what is meant by ſeeing the Spectra p and 


r whilſt we look full at O, I beg leave to explain the Di. 


ſtinction between looking and ſeeing ; that I may the bet- 


ter ſhew how this Phænomenon proves that the Senſati- 


on of different Colours is caus d by Rays differently re- 


fracted. 


I. Definition. 


The Optic Axis is a Line which going thro' the Center 
of the Conyexity of all the Coats and Humours of the 
Aaaa Eye 
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Eye, falls upon the Middle of the Retina, as a4 or 4 « 
Fig. 28 | | 
0 I. Definition. 


To look at any Point, is to turn both Eyes towards it 
in ſuch manner, that the Optic Axes making an Angle at 
the ſaid Point as «, the Rays from 4 may have the Optic 
Axis for their Axis, and (by their Convergence upon the 
Retina after Refraction in the Eye) may paint the Image of 
the ſaid Point upon the Middle of the Retina of each Eye, 
where the Optic Axis in each Eye falls. 


III. Definition. 


To ee without looking, is to direct the Optic Axes to 
ſome other place than co the Point which is then ſeen; 
and in ſuch a caſe, the Image of rhe Point ſeen will be 
projected upon a part of the Retina of each Eye, where 
the Optic Axis does not fall, namely either nearer to the 
Noſe N as in (Fig. 26.) at the Points of the Retina mark d 
nz or farther from the Noſe than the Middle of the Reti 
as at coin Fig. 29. eff aj 
Whatever is ſeen, by being looł d at with both Eyes, 
always appears ſingle, by reaſon of the Communication 
between the Middle of the Retina in one Eye, and the 
Middle of the Retina of the other: there being no ſuch 
Communication between any other part of the Retina in 
one Eye, and the Correſpondent part of che Retina in the 
other, when theſe corteſpondent parts are equally diſtant 
from the Noſe. f : 
There is indeed a Communication between the Nervous Fibres 
on the Right-fide of the Retina of one Eye, and the nervous 
Hlres on the Right-fide of he Retina of the other Eye, and 
fo of thoſe vn the Left: but no fingle Object can be fo painted 
in each Eye, as to have its Image on the Right or Left Part of 
one 


"ws 
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one Retina that communicates with the Right or Left part of 
the other, of the ſame bigneſs and at the ſame time as in the 
other; becauſe in whatever Poſition the Object is, it muſt be 
nearer to one Eye than to the other, except it be juſt in a Lint 
from the Noſe betwixt the two Eyes ſtreight forward. _ 

Hence it is that if there be two Candles ſet before any 
one, the Firſt at the Diſtance of one Foot, and the Second 
at theDiſtance of two Feet, from the Eyes ; he that looks 
at the ſecond Candle at B will fee it ſingle, but ſee the firſt 
Candle or the Candle 4 double 3 one Appearance being 
in the Line A D, the other in A E, becauſe it paints it 
ſelf upon oo in the Retina of each Eye, which Paints are 
not the middle Points, but farther from the Noſe than the 
middles m. | 

So if B be the firſt Candle, and C the ſecond, he that 
looks at B will ſee C double, becauſe it is painted in the 
Retina at the Points an nearerthe Noſe than ; and ſo 
will appear to be in. the ſame Poſition as ↄ r. in Fig. 27. 

If y be two Candles ſo diſpoſed, F7g,zo. that by the 
Interpoſition of a perforated Board FF, can paint it ſelf 
only in the Eye R, and p in the Eye E. Upon making the 
Optic Axes meet at Band: to tend towatis ę and , pand y 
will each paint an Image on the Middle of the Retina of 
each Eye, by croſſing their Rays at B: and thus the two 
Candles will appear to be but One, or rather to be in one 
Place, upon the account of rhe Communication of the 
Middle of each Retina. But if inſtead of the Candles, 
p be a piece of red Silk, and ya piece of green Silk, the 
{ame Poſition of the Eyes will make an Image at B,. ap- 
pearing like a red and green Spot together withour a 
Mixture of the Colours. If þ be a red hot Iron, and ya 
Candle of Sulphur,the Phænomenon will be more diſtinct. 
If the Optic Axes be turn d directly towards and p, as if 
there was no Board F Fin the way, there will appear two 

Aa a a 2 Holes 
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Holes in, the Board, the one having thered hot Iron in it, 
the other the Candle. . 


Now if, of the refracted Rays of the Candle in the firſt - 


Caſe (Fig. 25.) thoſe which diverge from each other, ſo as 
to fall into each Eye, cauſe the ſame Senſations reſpeRive- 
ly, as the Rays which come froma red hot Iron and thoſe 
which come from a blue Candle; it is evident that the 
Candle in the firſt caſe affords red-making and blue-ma- 
king Rays after Refraction, and that thoſe Rays are diffe- 
rently refrangible ; the red b R (Fiz. 25.) the leaſt refran- 
gible, as declining leſs from the Perpendicular ] and 
the Purple as þ Pdeclining moſt from the ſaid Perpendicular. 

The ſame will (ceteris paribus) be found true in the in- 
termediate Rays; and to be certain that the Experiment is 


may be covered with Paper. 


IV. An Account of what appear d on opening the big- 
belly'd Woman near Haman in Shropſhire, 


with Child. Communicated by Dr. Hollings M.D. 
from Shrewsbury. I 


Marry'd Woman, near Zaman about Three Miles 
from Shrewsbury, about the 40th Year of her Ape, 
had then firſt the common Reaſons to believe ſhe was with 
Child : at the Time of her Account ſhe had the uſual Signs 
of Labour, and a good Midwife, tho miſtaken, aſſur'd 
her it was fo, but that the Child was fo big ſhe could not 
be delivered without bringing it away in pieces. She not 
ſubmitting to that, her Pains went ſoon off, and ſhe con- 


tinued without any other Diſorders Nine Months longer, 
= when 


as I have related it, the Planes a f and FA oſ the Barr 


who was ſuppos d to have continued many Nears 


-» 
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when ſhe had again the Signs of Labour; and the ſame 
Midwife aſſur d her as before, and ſhe perſiſting in her 
former Reſolution, her Pains, after a Day or two went 
off. Soon after her Belly ſwell'd to a (urprizing Size, by 
which ſhe got Subſiſtance for her Family by being ſeen 
as a Shew. I ſaw her firſt above twenty Years ſince, when 
her Belly was almoſt even with her Chin, the Weight of 
it ſo great, that ſhe was oblig d to ſupport it with a Stool. 
She could not ſtand without the help of a Rope from the 
Cieling, which aſſiſted her in changing her Poſture of ſit- 
ting. She ſlept commonly with her Arms folded on her 
Belly, and her Head reſted berween them. She had no 
ſwelling in her Legs: every other Part emaciated as uſual 
in the like Caſes. Thus this poor Creature liv'd without 
any other conſiderable Complaint above Thirty Years, 
the moſt remarkable Circumſtance, 1 think, in her Caſe. 
She died in May 1715, when this appear to be an Aſcites. 
I need not mention the State the common Teguments 
muſt neceſſarily be in from ſo great a Diſtention, which had 
diſtorted many of her Ribs, and forc'd the Diaphragm ſo 
high, that it was ſurprizing to find her breathing could be 
ſo long continu d. The Water was all contain d in the Du- 
plicature of the Peritonæum, 13 Gallons beſides a Quart 
that was ſpilt - it was ſaltiſh, with ſome little fat upon 
it, and towards the latter Running ting'd with Blood as 
uſual. There was not any Water. in the Cavity of the 
Abdomen, except what was contain d in a kind of Bladder 
of the Shape l have ſent, F3g.3 r. which lay a -croſs the Fun- 
dus Neri. This was divided by a Cartilaginous Subſtance 
into two Cavities; in one there was a Pint and a half, in 


the other three Parts of a Pint of Water. I believe it was 
this (1 know not how) impos d on the Midwife. The Ne- 
rus was of the natural Size without any Alteration, except 
that the Os Tincæ and Collum minus were fill d with a gritty. 
Subſtance, hard as Stone, which I take to be the 1 

Spa- 
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ſeparated there, and coagulated by Time. Mr. Cooper 
Tab. 15. Fig. 4. ſays he found the ſame Parts fill'd with a 
glutinous Matter, which he thinks is uſeful to prevent 
Abortion; which if vitiated, Impregnation is hinder d. 

The Liver and other parts contain'd in the Abdomen, 
were forc'd into an incredible ſmall Compaſs (and by that 
Preſſure a little chang d in Shape) to perform their Office 
ſo long; to which the Muſcles of the Abdomen, diſlended 
ſo as to be ſcarce diſcernible, could give but little, if 
any, Aſſiſtance. | 

The Awe that People have here for dead Bodies, tho' 
never ſo prejudicial to the Living, would not ſuffer her 
Friends to let me make any farther Enquiry ; ſo that I can 
ſend no Account of any other Part. The ſame Error hin- 


dered me examining another Woman, who died here 


about a Week after, of an Aſcites which ſhe had had Fo 
Years, any farther than to be ſatisfied ſhe had Seven Gal- 
lons of Water contain d between the Duplicatures of the 
Peritonaum, and none in the Cavity of the Abdomen. 


IV. Methodus ſingularis qua Solis Parallaxis five di- 


ſtantia a Terra, ope Veneris intra Solem conſpi- 
ciendæ, tuto determinari poterit: propoſita coram 


Regia Societate ab Edm. Halleto J. U. D. ejuſ- 


dem Societatis Secretario. 


| YLurima ſunt maxime quidem paradoxa, omnemque 
fidem apud vulgus ſuperantia, quz tamen adhibi- 
tis Mathematicarum Scientiarum principiis levi negotio 
enodantur. Ac ſane nullum problema magis arduum ac 
difficile videbitur, quam eſt Solis à Terra diſtantiam vero 
proximam determinare; quod tamen obtentis accuratis 
qui- 
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quibuſdam obſervationibus, ad electa & præviſa tempora 11 
peractis, non multo opere efficietur. Id quod inclytz 
huic Societati, quam immortalem fore auguror, in hac 
diſſertatione ob oculos ponere libet, ut junioribus noſttis 
Aſtronomis, quibus forſan hæc obſervare ob minorem 
ætatem obtingere poteſt, viam præmonſtrem, qui immen - 
ſam Solis diſtantiam intra quingenteſimam ſui partem rite 
dimetiri poterint, | — 
Notum autem vobis eſt hanc diſtantiam a diverſis 
Aſtronomiæ authoribus diverſam fingi, prout cuique ex 
conjecturà probabile viſum eſt; a Prolemꝭo quidem ejuſ- 
que aſſeclis, uti & Copernico & Tychoni Braheo, Terre ſemi- 
diametris mille & ducentis, Aeplers ter mille quingentis 
fere. Ricciolns diſtantiam Heplerianam duplicat, quam ta- 
men Hevelias dimid io tantum auget. At vero viſis in So- 
lis diſco ope Teleſcopii Planetis Venere & Mercurio mutu- 
ato fulgore nudatis, tandem compertum eſt Planetarum 
diametros viſibiles multo minores eſſe quam eatenus ha- 
berentur; Veneriſque Semidiametrum e Sole vifam, non 
nifi quartam minuri primi partem vel quindecim ſecunda 
ſubrendere ; Mercurtique ſemidiametrum, ad mediam ipſt- 
us 2 Sole diſtafitiam, ſub angulo decem tantum ſecundorum 
conſpiei; atque {ub codem etiam Saarni ſemidiametrum 
& Sole videti. Jovis autem Planetarum maximi ſemidia- 
metrum non niſi tertiam minuti primi partem apud Selen 
ſubtendere. Unde, ſervatà analogia, nonnullis e modernis 
Aſtronomis viſum eſt, Terre quoque ſemidiametrum & Sole 
conſpectam, medio loco inter Fovis majorem & Saturni & 
Mercurii mĩinorem angulum ſubtendere, Veneriſque æqua- 
lem, nempe quindecim ſecundorum: adeoque Salem à Terra 
quatuordecim fere millibus ſemidiametrorum Terræ diſta- 
re. liſdem autem Authoribus, aliud argumentum paulo 
amplia vit hanc diſtantiam: quoniam enim Zune diameter 
paulo major eſt quartà parte diametri Terræ, ſi Parallaxis 
Salis ponatur quindecim minutorum lecundorum, fieret 
Lunæ 


((ag6F 
Lune corpus corpore Mercurii majus, Planeta ſcil. ſecunda- 
rius primario major ; quod concinnitati Syſtematis mun- 
dani contrariari videretur. E contra vero Venerem infe- 
riorem & Satellitio deſtitutam, majorem eſſe Terra noſtta 
fuperiori & tam inſignem comitem naQa, vix concedere 
videtur eadem concinnitas. Ut itaque medio loco inceda- 
mus, ponatur Terræ ſemidiameter è Sole viſa, ſeu quod 
idem eſt, Solis Parallaxis horizontalis, duodecim ſecun- 
dorum cum ſemiſſe: unde Luna minor erit Mercurio & 
Terra Venere major; ac proveniet Solis a Terra diſtantia 
ſedecies mille cum quingentisTerræ ſemidiametris proxime. 
Huic autem diſtantiæ in præſentiatum aſſenſum præbeo, 
uſq; dum Experimento quod proponimus quanta ſit certius 
conſtet. Nec moror authoritatem quantumvis gravemeorum 
qui So/em ultra hos terminos in immenſum evehunt, freti 
obſervationibus vibrantisPenduli,dererminandis his angu- 
lorum minuriis, uti videtur, haud ſatis fidis: ſaltem hãc me- 
thodo tentanti Parallaxis aliquando nulla, aliquando eti- 
am negativa occurret ; hoc eſt diſtantia vel infinita fier, 
vel infinito major : quod abſurdum. Er, ut verum fatear, 
minuta ſecunda vel etiam dena ſecunda inſtrumentis quan- 
tumvis affabre factis certo diſtinguere vix homini datum 


eſt; atque adeo minime mirandum, ſi tantorum Artifi- 


rum multos & ingenioſos conatus hactenus eluſerit rei 
ipſius maxima ſubtilitas. oo | 

Dum autem. ante 40 fere annos, in Inſulaà Sanctæ Helene, 
ſyderum polum Auſtralem ambientium obſervationibus o- 
peram darem; contigit mihi Mercurium ſub Solis diſco tran- 
ſeuntem omni adhibiti diligentià obſervare: quodque 
mihi præter ſpem feliciter ſucceſſit, momentum quo Mercu- 
rius ingrediens Solis limbum interius contingere viſus eſt, 
par iterque momentum quo egrediens limbum Solis ſtrinx- 
it, facto angulo contactùs interioris, Tubo optimo vi- 
ginti quatuor pedum accuratiſſime obtinui. Unde pro 


comperto habui intervallum quo Mercurius totus intra Solis 


diſcum 


; 
N 


. 
: 


| 


| 


us migbtj N. 


rientia novi, ad ipſum ſecundum temporis minutum ob- 
ſervari poſſe - e | 
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 ſecynd; cemporss: Nam lum laminis Solaris, 


intef limbum planet obſcurum 8t Solis lucidams intercep- 
tum quantum vis tenue in oculos incurrere viſum-eſt-; & 
in iQu oculi, denticulus in limbo Solis a Mercurio ingre- 
diente factus-evaneſcere, uti ab e 
momento ĩncipere. Hoc autem p. 


grediente factus quaſi 
Solis Parallaxin ex hujaſmodi obſervationibus rite conclu- 


di poſſe, fi modo Herenriss Terris viciniot majorem habe- 
ret parallaxin à Sole; etenim hæc parallaxium differentia 
tantilla eſt, ut ſemper minor fit ipsà Solari quam quzri- 


9 
- 


mus; proinde Mercurius, licet frequenter intra Salem vi- 
dendus, hui noſtro negotio vix ſatis aptus ha 


Reſtat irague Veneris tranſitus per Solis diſcum, cujus pa- 


rallaxis quadruplo fere major Solari, maxime ſenſibiles 
efficiet differentias, inter ſpatia temporis quibus Yenus Solem 
petambulare videbitur, in diverſis Terræ noſtræ regioni- 
dus. Ex his autem differentiis debiro modo obſetvatis, 
dico determinari poſſe Solis parallaxin etiam intra ſcrupu- 


a partem. N 


. 


luci m | 


attingere.; quæ quidem momenta, propria expe: 


Ob leges antem motuum admodum arctas, ra- 
riſſime intra Solis orbem conſpicitur Venus, ac per plus 
quam centum & viginti annorum decurſum, ne ſemel 
2 7 | Bbbb | quidem 


Neque alia inftrumenta po- 
ſtulamus præter Teleſcopia & Horologia vulgaria ſed bona: 
Ein Obſervatoribus non niſt tides & diligentia, cum mo- 
dica rerum Aﬀtronomicarum peritia deſidetantur. Non 
enim opus «ſt ut Latitndq L ci ſcrupulosꝰ iaquiratur, nec 

ur Herz ipſæ reſpectu meridiani accurate determinentur: 
ſufficis, Horologiis ad (Ali rerolutiones probe correcdis, 
ſi numerentur tempora à totali Ingrefſu Veneris infra diſ- 
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qiidem ibidem videbitur; hempe ab anne 1639. (eum 
preeclaro” Juveni Horrexio noſtro, eique primo. & foli a. 
terum condiru, jucundiſſimum hoc ſpectaculum obtigit,) 
uſque in annum 1761, quojuxta Theorias quas hactenus 
co conformes experimur, Stella Yeneris irerum ſubter. 
' eurrer. Solem, Mui 26: mane ; ita ut Londini, hora fere 
ſexr$ matutina in medio diſci Solaris, expeQanda fit, nec 
niſi quatuor minutis centro Soli. Auſtralior. Duratio 
autem hujus tranſitus eric. octo fere Horarum, nempe 4a 
ſecunda uſque in decimam fere matutinam. Arque adeo 
ingreſſus minime Anglis conſpicuus erit: cum autem Sol . 
tum temporis occupaturus fit 16. Geminorum gradum, vigin- 
ti tres ferme gradus in Boream declinans; per totam quaſi 
Zonam frigidam Septentrionalem inocciduus conſpicietur: 
ac proinde qui littus Norwegiæ incolunt ultra Urbem. Ni. 
droſiam, quam Drontew vocant, uſque ad Promontorium 
ejus Boreale; Venerem Solis diſcum ſubingredientem ob- 
ſervare poterunt ; ac fortaſſe Scotis Borealioribus & Inſu 
Iz Hetlandiæ, olim Thyley diaz, incolis, in oriente Sole 
ingreſſus ille conſpici poterit. Quo tempore vero Ven 
Solis centro proxima erit, Sol verticalis erit ſupra littora 
Borealia ſinus Gangetici, vel potius regni Peguani; ac pro- 
inde in Regionibus circumvicinis, cum Sol in ingreſſu 
Fneris quatuor fere horis diſtabit ad ortum, & in egreſ- 
ſu totidem fere ad occaſum, accelerabitur motus apparens 
Veneris intra Solem duplo fere parallaxeos horizontalis Vene - 
ris à Sole; quia Fenss tunc ab ortu in occaſum fertur 
retrograde, interea dum oculus ad Terræ ſuperſiciem poſi- 
tus in contrarias partes ab occaſu in ortum gyratur. 
-  Poſita autem parallaxi Solis, uti diximus, duodecim ſe» 
cundorum cum ſemiſſe, crit parallaxis Veneris 43 ſecun- 
dorum; & ſublati parallaxi Solis, reſtabit ſaltem ſeminn 
nutum pro parallaxt Horizontali Veneris à Sole, ac proitide - 
dodrante ſaltem minuti promovebitur Yeneris motus à 
parallaxi illa, interea dum Solis diſcum percurrit, " iis 
cili- 
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vide Phil. Tranſa#. No, 193. 
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ſcilicet Poli altitudinibus quz Tropics, vicinæ ſunt; atque 
- adhuc amplius in vicinia quatoris. Deus autem tum 
tempotis ſatis accurate quatuor minuta prima ſingulis ho- 
ris intra Solem conficiet; ac propterea dodranti minuti un- 
decim ſaltem temporis minuta ptima competunt, quibus 
duratio Fclipſeas hujus Fenereæ ob parallaxin contrahetnr. 
Atque ex hac contraQione ſola liceret de pagpllaxi quam 
quzrimus tutò pronunciare, ſi modo darentur Solis diame- 
ter Veneriſque Latitudo in minimis accuratæ; quas tamen 
ad computum poſtulare, in re tam ſubtili, haud integrum 
pProcuranda eſt igitur alia obſervatio, fi fieri poſſit, in 
locis illis ubĩ medium Solis occupat Venss in ipſo Medi- 
noctio; nempe ſub Meridiano priori oppoſito, 2. e. ſex 
quaſi horis vel 90 gradibus Londino occidentaliore, & ubi 
Venus paulo ante occaſum Solem ſũbintrat, paulo poſt or- 
rum, exit z id quod fiet in dicto Meridiano, ſub altitudi- 
ne Poli Borei quinquaginta ſex circiter graduum : hoc eſt, | 
in eo Sinu qui Zdſoni dicitur, ad Portum ejus cui nomen 
Nelſoni inditum. In locis enim huic circumvicinis paral- 
laxis Veneris durationem tranſitus protraher, & ſex ſaltem 
temporis minutis longiorem efficiet; quia dum Sol ab 
occaſu in ortum ſub Polo tendere videtur, ea loca in 
diſco Terre, motu contrario in oecaſum ferri videbuntur, 
hoc eff motu cum motu proprio Yexeris conſpirante; pro - 
inde tardius moveri videbitur Venus intra Solem, ac cum 
diuturniore mora diſeum ejus pertranſire. eee 
Si itaque in utroque loco hic tranſitus ab Artificibus 
idoneis contigerit debire obſervari, manifeſtum eſt rotis 
ſeptendecim minutis longiorem futuram eſſe moram in 
portu Nelſon} obſervabilem, quam quæ apud Indos orien- 
tales expectanda eſt : nec multum refert an ad Fortaliti- 
um Sancti Georgii vulgo Maderas dictum, vel ad Bencoulam 
in litore occiduo Inſulæ Samatræ prope æquatorem capia- 
tur obſervatio, fi Anglis tum temporis hxc ſtugia curæ fu- 
nm erint 
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commode apud Powdechery ſe ſiſtet Obſervator in litore Si. 


graduum. | Batavis autem celeberrimum Batavie ſuæ Em- 
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fi modo illis criam animus fuerit har in parte cœlorum 
ſcientiam p | 
ejuſdem Phænomeni obſeryariones à pluribus inſtitui, 
tum ad majorem adſtruendam ex co 
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ſpectaculo quod neſcio an denuo viſuri ſunt hujus & ſub. 
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biliſſimi & aliunde inacceſſi ſolutio certa & adæquata. 
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tioni peragendæ ſtrenue totiſque viribus incumbant; iif- 
que fauſta omnia exoptamus & vovemus, 
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lis mirum ſine dubio videbitur. Veruntamen ſi in utro- 
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ſeilicet quod Solis parallaxis fuerit d uodecim cum dimi- 
3 dio minutorum ſecundorum. 
| 


repcriatur ex obſervatione hæe 
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erint. Si vero Galljs his rebus invigilare placuerit, nom in- 


novere. Ac ſane vellem diverſis in locis 7 


E 


#5 Gangetici occidentali, ſub altitudine Poli duodecim fete 


porium Obſervatorium huic negotio ſatis aptum miniſtrat, | 


nfu fidem, tum 
ne Nubiuminterventu fruſtrarerur ſingularis Spectator; eo 


ſequencis ſeculi Mortales: & à quo pendet Problematis no- 


Curioſis igitur ſyderum ſcrutatoribus, quibus, nobis vita 
functis, hæc obſervanda reſeryantur,. iterum iterumque 
commendamus ut, moniti hujus noſtri memores, obſerva- 


| mis ne 

nubili cœli importuna obſcuritate exoptatiſſimo ſpectaculo 
5 priventur; utque tandem Orbium cœleſtium magnitudi- 
nes intra arctiores limites coercitæ in eorum gloriam fa- . 


Diximus autem hac ratione Solis Parallaxin intra quin- 
genteſimam ſui partem inveſtigari poſſe, id quod nonnul- 


que è locis nuper deſignatis accurata habeatur obſervatio; 


jam monſtravimus, totis ſeptendecim minutis differre in- 
tet ſe durationes Eclipſewn harum Venercarum, ex Hypotheſi 


differentia, in eadem fert ra- 


118 tione major vel minor erit Solis parallaxis. Cumque 17 mi- 
wlll | nuta prima temporis competant duodecim ſecundis cum 
1 dimidio 1 Solaris; pro unoquoque parallaxeos - 
| minuto ſecundo, orietur differentia-pluſquam- 80-ſecun- 
1 dorum 
Wl 
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rentia hc intra bina ferunda vera & comprobata; intra 
quadrageſimam partem unias fecundi minuti conſtabit 
quanra fit Solis-Parallaxis ; ac proinde diſtantia ejus de. 
terminabitur intta quingenteſimam ſui partem, ſalcem'fi 
parallaxis-non- minor reperiatur eã quam fuppoſuimus: 


quadragies enim duodecim cum dimidio fiunt quingenti · 85 


Hactenus Aſtronomice doctis ſatis fuperque rem indi 
caſſe mihi videor, quos etiam monitos velim, me in hoc 
argumento, Latitudinis Planetæ fationem non habuiſſe, 
tum ad vitandas calculi intricatioris moleſtias, coneluſio - 
nem etiam minus evidentem reddituras; tum ob motum 
Nodorum Feneris nondum compettum, nec niſi ex hujuſ- 
modi corporalibus Planetz cum Sole Conjunctionibus rite 
determinandum. Non enim concluſum eſt Venerem qua- 
tuor minuta infra Solis centrum tranſituram, niſi ex Hy- 
potheſi quod Planum Orbitæ Veneris, in Sphæra ſtellarum 
fixatum immobile, Notos ſuos iiſdem in locis habiturum 


fit, ubi anno 1639 inventi ſunt. Quod fi rramite Auſ- 
traliori tranſeat anno 1761, liquido- patebit Nodos re- 


gredi ; ſi vero Botealiori, progredi inter Fixas; idque 
in ratione 5 min. in centum annis Julianis, pro uno- 
quoque minuto, quo via FYexeris tum temporis plus vel 
minus diſtabit à Solis centre quam dictis quatuor minu 


tis. Differentia autem inter durationes harum Eclipfrum - - 


paulo minor fier ſeptendecim minutis, ob -Latitudinem 
Veneris Auſtralem; major vero fatura, fi, procedentibus- 
Nodis, ad Boream centri Solem tranſierit. _ 
In eorum autem gratiam, qui cum obſervandis ſyde- 
ribus oblectentur, nondum tamen integtam Patallaxium- 
doctrinuam hauſerint. libet Schemare ſimulque Calculo 
paulo accuratiore, rem plenius exponere. 2 
Ponamus igitur, anno 1761, Mail 25% /d. 35 En 
dini, Solem occuparurum X 15. 37, ac proinde ad en- 
trum ejus Eclipiicam tendere in Boream angule * 10. 
ener: 


N : 


SSL 

: Pentris autem \ Viſibilem. intra Solis diſeum Viam tum 
'£ is deſcendere in--Auſtrum, facto angulo :cum 
Ecliptica 8. 28“: prainde via Feneris tender parum in 
Auſtrum reſpectu æquatoris, interſecans .declinationis 
parallelos angulo 2. 8. Ponamus etiam Fenerem ad 
8 dictum tempus Solis centro proximam fore, ac ab codem 
a4 a,uatuor minutis diſtare ad Auſtrum; ſinguliſque hotis 

| etiam quatuor minuta prima intra Solem motu retrogrado 
deſcribere. Erit autem Solis Semidiameter 15. 51". 
proxime, Yeneris vero O. 37 . Ac ſupponamus, expe- 
: rimenti. gratia, differentiam parallaxium Horizontalium 
: Veneris & Solis, quam quærimus, C. 31“ eſſe, qualis ex 
ſuppoſita Solis Paraliaxi o'. 12" ; elicitur. Deſcribatur 
itaque (Fig. II.) centro C circellus 4 EB P, cujus ſemi - 
diameter fit o. 310. diſcum Terrz repræſentans, & in eo 
Ellipſes parallelorum 22 & 56 grad. Latitudinis Borealis, 
modo jam ad conſtruendas Eclipſes Solares ab Aſtrono- 
mis uſitato, ut D 25 E, c de: ſit autem BC A Meridia- 
nus in quo Sol; ad quem inclinetur recta FH G Viam 
Veneris deſignans angulo 2. 18, quæque diſtet a centro 
« C 240 partibus qualium.BCeſt 31; & de C cadat rea 
. CA ipſi Fd perpendicularis. Ac poſito planeta in Had 
17 h. 55 vel 5b. 55 mane, dividatur recta FG in 
ſpatia Horaria III. IV, IV. V. V. VI, &c. ipſi CH, hoc 
eſt quatuor minutis æqualia. Fiat etiam rea I L. æqualis 
differentiæ apparentium Semidiametrorum Solis & Veneris 
five 15. 13” . Et Circulus radio I L, centro vero quo- 
libet puncto intra circellum Diſci Terre deſcriprus, occur- 
tet rectæ FG in pundo denotante quota hora Londini 
numerabitur, cum in eo Terræ ſuperficiei loco, qui ſumpto 
in diſco, puncto ſubjacet, Venus angulo contactus interio- 
ris Solis limbum continget. Ac fi centro C radio I L 
. deſcriptus circulus occurrat ipſi F G in punctis F&6 
erunt recte F H. HG — 14. 41', id. quod percurrere 
videbitur Venus tribus horis cum 40 min. Cadet igitur 
| | In 


* 


0 0 5 | 
Fit Wi 15% Lead; G vero in IN 35 b 
| ATA elt quod. 1 Terræ magnitudo, ob immen- 
fan diftantiam, quaſi in punctum evaneſceret; vel ſi mo- 
tu diurno deſtituta Sole haberet eidem puncto C ſemper 
verticalem, Eclipſeos hujus Mora integra per ſeptem ho- 
ras, cum triente durarer. Verum Terra interea motu mo- 
tui Veneris contrario gyratà per 110 grad. Longitudinis 
ſuz, ac proinde contra dictæ morz duratione, pure 
12 min. proveniet ca 7h. 8. proxime, five 10% grad, 
Jam in ipſo Meridiano Venus Solis centro proxima erit 
ad Oftium otientale fluminis Gangis, ubi poli altitudo eſt 

22 grad. Circiter. Locus igitur ille utrinque æqualiter 
diſtabit à Sole, in momentis introitus & exitus planetæ, 
nempe 53* - grad. ut ſunt puncta 4, b, in lo ma- 
jore Dub E. Erit autem Diameter AB ad? diſtanciam 
ab ut quadratum Radii ad contentum fub Sinubus 51 2 
68⸗ Wl hoc eſt, ut 1. 02“ ado, 46, 13“; ac 1 
rite inſtituto (quem ne Lectori tædio fir-omirtere præſtat) 
invenio quod circulus centro 4 & radio A L deſcriprus 
occurret rectæ F H, in puncto M, ad lt; 20. 40“; centro 
veto & deſcriptus occurret ipſi Z Git nN, ad IXhb 29223 
horis ſcil icet Londini numeratis; proinde rota Jens: in- 
tra Solom conſpicietur ad Gangjis ripas, . 7 g. 42“. 
Rectè igitur poſuimus durationem fore 7h. 5 eum- Pars 
minuti hic nullius fir momentĩ. 

Aptato autem calculo ad — Nalini, invenio, quod | 
Sole jamjam occaſuro, diſcum ejus ſubitura fir Venus; 
ſtatim vero ab ortu ejus exitura ab codem; Loco ille in- 

terea per Hemiſphærium à Sole averſum de c ad d ttanſſa- 
to, motu motui Veneris conſpirante. Mora igitur Veneris 
intra Solem diuturnior ber ob Parallaxin, puta quatuor 
minutis; ut fir omnino 7h. 24. ſive 11 1 grad. zquatoris. 
Cumque Latitudo Loci ſit 56 gr, erit ut Quadratum 
Radii ad contentum ſub Sinubus 557 & 34 grad. ita 
AB=— 1: o ad ed =2F:. ww Ac calculo rite pe- 


racto 


A 
0 * 


5 huc multo luculentius. 


| | eireulum 
re F F occurfurum in O, ag 10h: 3 12 
ae GRP, ad 1X6, 36. 
duratio Mo ad Nelfavi.porrum erit 
r oſtia dangit totis 15 10 temporis- N 
ſi Fenn. Latitudinetrankerit, fiet dicka difterentia 
|UALUOr minutis Sblis centto ſuerit Bo- 
augebitur eadem — 


7 


37 
721 


dus integrum relicturam 
_Jildem etiam Hypotheſibus conſtar Venerem extre- 


n Solis limbum Boreum quaſi centro ſuo ſtringere 


% 11>. 00, ita ut, ob 


partibus, tota intra 


debere, Anno. 1769, Mali. 23 
Parallaxin, in Borcalibus Normegiæ 


: . inocciduum apparere paterit: dum in liroribus 
Per 


Goll a diſco. . eee videbi 


ſegments cadentis 
uti in Inſulis 
vicinia, oriente Sole. + Quod fi No- 


dere 33 2 ut . ne 


& Chili, vi exiguo ſui 


4 0 laccis 


E * Solis _ 
differcatia argumentum Paralls 


1 alienbi 3 EY 


r autem ex 
anno 1761, lngreflu & Egreſſu F encris, & 


2 b . eius apud Nos oblervabili collatis, eadem 
Parallaxis derivari poterit.; aptando (cilicer . angulos 
"Leionga® ſpecie dati in trium Circulorum æqualium 
circumſetontias, alia oer docebitur. 
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I. An Accbunt of the Cauſe of the late remarkable Appea- | 


Jor ma- . 


zR.8 
a * RKM # %s * 4 | 
may juſtly be reckoned one of the principal Uſes of the 
Mathematical Sciences, that they are in many Caſes able 
to prevent the Superſtition bf the unskilful Vulgar ; and by: 
ſhewing the genuine Cauſes of rare Appearances, to deliver 
them from the vain apprehenſions they are apt to entertain 
of what they call Prodigies; which ſometimes, by the Artifices 
of deſigning Men, have been made uſe of to very evil purpoſes. 
Of this kind was the late Appearance of Venus in the Day 
time, generally taken notice of about London and elſewhere; 
and by ſome reckoned to be Prodigious. This put me upon the 
enquiry, how it came to paſs that at that time the Planet 
ſhould be ſo plainly ſeen by Day, whereas ſhe rarely ſnews 
her ſelf ſo, unleſs to thoſe who know exactly where to look for 
ber. To reſolve this, the follgwing Problem aroſe, viz. To 
find the Situation of the Planet in reſpect of the Earth, when 
the Area of the illuminated part of her Disk is a Maximum. 
To inveſtigate this Maximum, I found it requiſite to aſſume 
the following Lemmata. I. That the viſible Areas of the Disk 
of the ſame Planet, at differing Diſtances, are always recipro - 
cally as the Squares of thoſe Diſtances; which is evident from 
the firſt Principles of Opticks. II. That the Area of the whole 
Disk of the Planet is to the Area of the illuminated Part there- 
of, as the Diameter of a Cirele to the Verled-Sine of the exte - 
riour Angle at the Planet, in the Triangle at whoſe Angles are 
the San, Earth, and Planet. III. That in all plain Triangles, 
four times the Rectangle of the Sides containing any Angle, is 
to the exceſs of the Square of the Sum of the Sides above the 
Square of the Baſe, as the Diameter is to the Verled-Sine of 
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oY Complement of the contained Ang le © a "Setiicirele, which 
I call the exteriour Angle: This is a new Theorem of good uſe 
in 7rigonometry, and eaſily day from the 12th and 13th of - 
the Il, Elem. Baclid. 4 
This premiſed, . putting m for. the Diſtance of che Fas and 
Eirth, and » for that of the Sun and Ven, and x for the 
Diſtance of the Earth and Yenw, or the third Side of the 
Triangle which we ſeek ; by the third Lemma, 4 n x, will be 
to the exceſs of the Square of » + x above the Square of m, . ö 
Area of the whole Disk of Venus to the Area of the 
lluminated; and by the firſt Lemmi, the Area's of her w 4 
Disk are at all times as the Squares of x reciprocally ; whence - 


the Quantiry 2 INS: Te 2:15. BE: will in all Caſcs be 


wx 
proportionale the Area of che illuminated part. 3 
Now that this ſhould be a Maximum, ir is n thac the 
Fluxion thereof be equal to Og ortharthe Negative part there 


of be equal to the Affirmatiyg, that is, that 2 » x + 2. x ** x 
12.0} H un ＋ 28x 2 ; and 


dividing a all by A, che Equation becomes * n & 
40 nn +6 1 * * Ir* Irm. »Conlequently. 3 22 
* ; "api therefore * = fen 


— - 
— 


dy * not inches | 
gant Geometrical Conſtruction (it 
may be allowed to ſay ſo) becomes 
obvious; for with the #, - 6a & and 
Radius SF — n, deſcribe the Se- 
micircie 7 D A; and with the fame. 
Center and Radius 8 Eu, the Semi- 
circle EV B; which two Semicircles 
ſhall repreſent the Orbs of the Earth 
and Yenus. Make the chord 4 De- 
qual to the Radius S 7, and from D 
towards 4, lay off DF SE; draw 
7 F, and Fo: Ba place FG — BE 


2 2, and with the Center 7 and Radius 


| From hence a rea 
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7 6 deſcribe. the arch G cutting the Semicirele B Y E in; 
and draw the lines SY, T: iy the Triangle S is Simi 


lat to that at whoſe Angles are the Sun, "Earth and Venut, at 
the time when the A of the enlighened part of that Planet's 
Disk, as ſeen from the Earth, is greateſt. How this Geo- 
mettical Effection follows from the Equation is too evident 
, 
In conſequence of this 'Sdlation, I find this Maximum al- 
ways to happen, when the Planet is about forty Degrees di- 
ſtant from the San; and the times thereof, about the middle 
between her greateſt Elongations on both ſides from him, and 
her retrograde Comjunctions with him; when little more than 
2 quarter of her viſible Disk is luminous, and refembling the 
Moon of. about five. Days old; and notwithſtanding that her 
Diameter is at that time but 50 Seconds, yet ſhe ſhines with 
fo ſtrong a Beam, as to ſurpaſs the united light of. all the ſixt 
Stars that: appear with cher, and / caſts a vety ſtrong Shade on 
che Horizontal plan whereon: they all ſhine: an itrefragable 
Argument to prove that the Disks of the fixt Stars are uncon- 
ceivably ſmall, and next to nothing; ſince ſhining with a na- 
tive Light, ſo many of them do not equal the reflex Light of 
one quarter of à Disk of leſs than a Minute Diameter. 
In tkis ſituation Venus was found in Julj laſt, on the tenth 
Day, about which timegarhen the Sun grew low, ſhe was ve- 
ry plainly ſeen in the Day time, for many Days together; as ſhe 
might have been in the Mornings, about the latter end of Sep- 
tember. But this, ariſing from the Cauſes we have now ſhewn, 
is nothing uncommon ; for every eighth Year it returns again, 
fo fat the Planet may be ſeen on the ſame Day of the Month 
and Hour, very nearly in the ſame place; as all acquainted 
with the Heavenly Motions muſt kaow. IE 
* Laſtly, it may not be amiſs to note that the Equation x — 
„ Pu — 2 has a Limit; for if » be equal to © m, the 
will fall on B; and the whole Disk of a Planet at that 
from the Sun would be the Maximum, viz. when in 
ior ConjunQion with the Sn. And the like if » were 
Vin ſuch Cale not interſecting the 
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II. 4 Letter of the Reverend Mr. John Sackette, 
A. M. to Dr. Brook Taylor, Reg. Soc. Secr. 
Giving an Account of 4 very uncommon ſinking - of 

the Earth, near Folkeſtone in Kent. 08 


4 


1 „ 
J Am about to give you the beſt Account I can of 
JS what is remarkable, and known almoſt to all here- 

-abouts, concerning the preſſing forward of the Cliffs, 
and ſinking of the Hills in the Neighbourhood of our 
Town of Folleſtone. I begin with giving you a Sketch 
of the Situation of the Country. This | ſhall do by de- 
ſcribing a ſtrait Road from what we call the Mooring- 
Rock, to Tarlingham- Houſe ; the manner of the Country, 
as to the Riſing and Falling, being much the ſame, for 
about a Mile on either Hand”of the Road deſcribed. - 


A. The Mooring · Roch, about half-way between high 
and low Water - Mark. ö 
D d d d B 


Place pretty well, tho I have not obſerved exact Proportion 


e 470 * | 
. — * Cliff, 50 Yards from the Rock.” 
C. The Top of the Cliff, — 6 Yards high. 


CD. A Plain of 50 Yards. 


DE. A cragged Clif of 60 Yards high. N 
E F. A Plain above a Mile long. 


FG. An Hill of ſteep Aſcent, near half a Mile. 


H. The Land from the Top of the Hill to the 
Houſe, near a Mile. 


J. Tarlingham- Houſe,” lying near 2 Miles and a half 


N. N. V. — the Rock 


EG H. A Line of Sight. 
X B L- The Shore at 17 gh · Water Mark. 
hope Sir, you will — the Situation of the 


in the Sketch; which the Paper would not allow aſter 
1 had taken the Riſe of the Cliffs ſo high, which I 


thought proper for the more particular Deſcribing of 


them. 


The Mooring-Rock (tho it lies ſurrounded with great 
numbers of er Rocks) is it ſelf a moſt. noted one, 
known by this Name, time out of mind. At this Vet: 
ſels uſe to be moored, while they. are. loading other 


Rocks; which they take from hence, not only for our 


own Pier- Heads, but for thoſe of Dover Pier; and a very 


great Quantity of them were Shipt, in the time of Oliver's 
Uſurpation, and carried to Duzkirk, for the Service 
of that Harbour. 
This Rock has remain'd fixt thus, for the memory: of 
Man; and old Men have obſerved, that, for forty Years 


and upwards, the diſtance between it and the Foot of the 


leſſer Clift 4 B. has been much the (ſame ; neither can 


they be much our in their Gueſs, the Diſtance being ſo 
ſmall. Tho there ſeems nothing extraordinary in this, 


yet irs what they take ſpecial Notice of, to their great ſur- 
prize: for they ſay, and prove by good Marks and To. 


| Kens, 
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 Kens, that the leſſer Cliff B C has been donſtantly fal- 
ling in, inſomuch, that from time to time, in their Me- 
moty, near 10 Rods forward to the Land has been car - 
ried away by the Sea. From whetice, as it appears that 
the Plain between the Top of the leſſer Cliff and the 
Foot of the higher C D has been formerly double the 
Breadth that it is at preſent, ſo the diſtance been the 
Rock and the Foot of the leſſer or lower Cliff 4 B. 
ſhould have increaſed in Proportion, and would have 
been double at preſent, to what it has been formerly: 
But this Diſtance remaining the ſame (as is above noted) 
or rather lefs (in the Opinion of many) is what is 
greatly wonder d at: nor can it be accounted: for other- 
wiſe, than by ſuppoſing that the Land preſſing forward 
into the Sea is waſhed away by the high Tides; and, as 
-often as this happens, preſſes forward again. This preſ- 
ſing forward of the Land into the Sea, would be incredi- 
ble, were it not ſhewn to be matter of Fact; and that 
not only. at this one Place of Obſervation, but by like 
Obſervations all along this Coaſt, as far as the Situation 
continues the fame. 2 
Now, Sir, let us climb both theſe cragged Cliffs, and 
place our ſelves at the Top of the higher One, at the 
Point E. And here we ate to obſerve, that (as old 
Men inform us) upward of forty Years ago, not ſo 
much as the Top of Tarli»zgham- Houſe could be diſ- 
cern'd, neither from hence, nor yet a good Diſtance 
off ar Sea; but it diſcover d it ſelf by degrees, till 
at this Day, not only the whole Houſe, but a great 
Tract of Land below it, is plainly to be ſeen, as in 
the Line of Sight E G H. The Tract of Land is more 
in Proportion than deſcribd in the Sketch, between 
the Point at H and the Houſe. In this there can be no 
Fallacy ; and we can aſcribe ir to nothing leſs than the 
ſinking of the Hills (for their Tops could never wear 
Dddd2 away 
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Theſe Hills are all of Chalk, and have probably. very 


not to be doubted but that theſe Hills are greatly funk. 
And this ſinking of the Hills, the People at this Place 
believe, forces the Cliffs and all the Land forward into 
the Sea. The. Cliffs conſiſt of great ragged Sand · Stones 
till we come to near a Yard (at ſome places more) of 
the Bottom; then we meet. with what they call a Slipe, 


1. e. a flippery ſort of Clay always wet. Upon this Slipe 


= 


upon tallow'd Planks. I thought it proper to give you 
this account of the Nature of the Earth; and withal ro 


mingle: with it the Opinion of the People, that you might 


perceive they are ſo far from doubting of the Truth of 


what is abovewritten, that they endeavour to find ſome 
Solution of it, as being a thing not more ſtrange than 
true. If I ſhould take all the Hands that can be got co. 
teſtifie the Truth of this, it would make too large a 
Roll, ſo I ſhall chuſe only a few of the moſt antient and 


of beſt Credit. 


l aſſure my ſelf that. haye Credit enough with you to 
be believed. upon my own ſingle Subſcription, that I am, 


Folkeſtone im Kent -. 
February 24, 1715-16, 


We 


derably; being always cover d with Graſs, 
and never broken up by the Plough or otherwiſe). 


e Caverns within, Springs of Water always flowing 
plentifully from the foot of them; and I have had it ob 
ſerv'd to me, that upon their Tops frequent Cracks have 
been taken notice of. Whatever be the Cauſe of it, tis 


at the bottom, they preſume. that the hard Stony Land a- 
bove ſlides forwards toward the Sea, as a Shipis. launch d 


John Sackette. 


z 
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-We whoſe hs are underwritten do hereby: reſtifie 
#* Truth of the Matters of Fact in the within written 
Letter related. 

Benjamin Maſter, a Jurat of the LAY aged 7 74. 8 
Robert Hammond, Senior, a Iurat of the Town; aged 77- 
William Godden, a Fiſherman, aged 74. MP 
Thomas Marſb, a Fiſherman, aged 72. 
William Hall, a Fiſherman, aged 73 
. Godden, a Fiſherman, — Os . 
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IH. M. * Obſervations made about Rome; 
Naples and. ſome ot her Countries, in the Tear 
1683 and 1684; and communicated to the Pub⸗ 


 liſher by Tancred Robinſon M. ED. R. S.S. - | 


SI R. 


ou having been pleasd to think ſome of my Ob⸗ 

ſervations might de agreeable to the Publick, I 1 
mall. here freely» give you them ( ſuch as they are) o- 
mitting thoſe that were formerly extracted out of the 
MSS. Diaries of my Travels, ſome of which are Printed. 
in ſeveral Philoſophical 7 ranſadtions, and others in ſome - 
of 8 Rays Engliſh Tracts. 
my Journey from Rome to Naples 1 obſerv'd on the 
Rub? of the Tre Taberne an unuſual Vegetable fer 
that place, remote from Town or Houſe, which was the 
Ficus Indica Spinoſa commonly call'd the Opantis or Tuns, 
and by -our Writers of America the Prickly-Pear, whoſe _ 
Juice gives the-Urine a red Colour; when I came to 
Naples, I found it there near the Rocks, and in ſome wild. 
ſolitary Places like a Native. If the Spaziards planted it, 
they choke deſert Situations. On this Plant the Cechineel 
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 Fermicilis is ſaid to feed" in great Numbers, before it 
changes into the Chryſalis or Aurelia of a La Com: but 
the Colour lies in the Nymph Worm before it turns a Beetle. 


This gives me occaſion to reflect upon the many Species 


of our Europæan Vermicali, ſome of which might be 
found to yield rich Colours (if try'd) : We are certain the 
Maggot of our Ilex gives the Hermes, and a noble Scar- 
let Dye before it turns into a Fly. Many Shell-Fiſh 
(which are a ſort of Inſet) contain Purple Juices. 

This brings on another Remark I made in paſſing the 

Apennines and Alps, where I noted in ſome Beds or Strata, 
and even in the midſt of the hardeſt Rocks, great yarie- 
ties of perfect Shells, that never occurr' d to me on the 114. 
Jian Shores, nor in any of the numerous Maſeums of that 
Country: ſo I gueſs they might be Exot ick. N 
Going further on the Via Appia, I obſerv d abundance 
of the Siliqua Arbor or Carob Tree, commonly call d 
Panis S. Joannis Baptiſte; on the Pulp whereof many poor 
People were feeding. The Husks taſted like Manna to me. 
Near them grew plenty of the Arbor Judæ. 

The Arbutus, or Strawberry Tree, was common in the 
woody places; if this grows wild in the South Welt parts 
of 7reland, as ſome affirm, I ſhall think them much 
warmer than any Counties of England. 

Before I enter d the beautiful Campania of Naples large 
Woods of Cork Trees grew on each fide the Road, where 
the Inhabitants were decorticating them. I ask d if the 
Trees did not periſh : they anſwer'd, ſome did, but the 
Acorns return'd annual Supplies. The Women and Chil- 
dren wore Shoes made of the Bark, 

Coming near Capua I obſery'd a Species of Aſh; or Or- 
nus, on the Trunk whereof many Saccharin Coneretions 
were viſible. This provd the true Manna, that iſſues 
out thro' the Inciſions made in this Tree by the Inhabi- 
rants of Calabria. Swarms of Cicada's were ms 
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Body and Boughs, and perhaps by wounding then made 
way for freſh Manna. Here I may note, that many In- 
ſes have not only a Proboſcis to boxe and draw out the 
Juices of Plants for Aliment, but other proper Inſtruments- 
to convey their Eggs into Vegetables and Animals, where 
they may find Covert and Food when they come to hatch, 
in the Gall-Tumours, and other Excreſeences occaſion d 

by the Wounds of the Parent Inſects, that make ſuch 

variety of Cunicali in all parts of Plants, and even in 
the cutaneous parts of living Creatures and in dead Fleſh: 
This confirms me, that many Gums and Exudations 
find their way out of Vegetables thro the Wounds of 
Inſects and other Apertures. Moſt Voyagers thro the 
Eaft Indies affirm, that Gum Lack is work d and made 
by large Ants that cover the Trees. I rather think the 
Inſects ſuck and terebrate the Tree, and ſo give vent to 
that peculiar Sap that hardens in the Sun. This may ex- 
tend to moſt Balſamiferous, Gummiferous, and Saccha- 
rine Plants, efpecially in hot Climates where Inſes- 
abound, and are more active. In cold Climates the 
Saps of many Vegetables will boyl into Sugars, as thar- 
of Maple, Birch, Reeds, Gc. Not but that the Fluids 
of Plants (like thoſe of Animals) will ſpontaneouſly 
break thro' their Veſſels ina Plethory, and make on the 
ſuperficial Parts various Eruptions and Congeſtions. 
Diſcourſing of Manna I may here take Notice there 
are many adulterations of this Drug: all paſſes for the 

Calatrian, whereas that of Brianſon is from the Larix, 

that of Perfia from the Myrica, and theſe frequently 

mixt with the Juices of Spurges, and other Purgative 

Ingredients I muſt not here deny that Dew will ſome- 

times in cool Mornings ſhoot, and congeal into a ſolid, 

ſweet, white Subſtance, which I once oblery'd in very 
hot Weather before Sun - riſe. | 
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e Pulcano's about 


Weſt near Pnzzzolo and Baje; I obſerv d the ſame Face 


of Nature, which I believe runs thro all the other Yul- 


. cano's of our Globe, vis. heaps of Pumice Stones and 


Cinders of Marchafites on the ſides, with Beds of Flower 


of Brimſtone on the tops. The Holes and Cavities in 
+ thoſe calcin d Minerals ſeem to be the Nydus of the Sul- 
pur, which hath been ſublim'd by the Heat and Fire of 


that vaſt Maſs of Pyrites, that compoſe the Bowels of 
- - thoſe Vulcano s, and lye ſcatter d thro many parts of the 


Earth, even under the Sea, where they - ſometimes .ger- 
minate, . ferment, and take Fire, throwing up little I lands. 

Earthquałes and other Choc's of the Globe may ſpring 
from the Mines of-theſe combuſtible and exploſive Mine- 
rals, loaden with Brimſtone and Elaſtic Salts. Hence 


ſome Account may be given of Therme or hot Baths, 
whoſe Waters gliding . thro! theſe hot Beds take their 


Gas. Of ſuch Medicinal boiling Waters and Stoves, 
there are more about Naples than in any place I ever ſaw or 
heard of, the whole Country being continually pervaded 


Walking round this City I found Palm Trees, ſome 


with.unripe Dates hanging down, others without any 
Fruit: and there was another Species of Palm that ſweats 


out the Gam Dragon: I ſuppoſe the Monks had tranſplant- 


ed them out of Africa. I ſaw growing here many Sugar 


Canes, Rice, Maiz, abundance of the purging Senna, and 
Cum in Seed. Thro the whole Campania of Naples I ob- 
ſervi the fame Vegetables to be larger and more proud 
than i. parts of 7taly, as the Platanus, the Lentiſcas, 
the Terabinthus, the Piſtaches, the Oleanders, Agnus Caſtus, 
Barba Jois, the Tragacanth, the Styrax, the Capers, &c. 
The Melons, Fujubes, the Azaroles, and other Fruits 
were of a better Taſte, The Goſſypium, with the Cot- 
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Naples, Veſuvins 
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ton Pan out of the husks, os ſome. of the 
Fields; the. Hedges full of Pomegranats, Almonds, Tama: 
risk, Sumach, Cedriis Lycia (a ſott of Juniper or Savin) 
abundance of Philhrea, Alaternus, Cifti,.Cytife, Myriles, 
Spaniſh: Broom, Bays, Lauruſtines,. Cc, all wild, Indige- 
nous of that warm Soil and kind Climate. The 1 
Melons, the Olives, the Oranges, Lemons and Citrons 
were better than about. Genoa or in Prouence. 

The Lotus Arbor or Nettle Tree, the Paliurus or Chriſt 
Thorn, the Ricinus or Palma C briſti, common in the 
Hed ges, with ſeveral Thy me lea g. 


2 — them fiſhing for Coral, and Hippocampi: the ſirſt 
did not come ſoft out of the Sea; the hard Incruſtation 
covers the Vegetable part that bears Seed, as the Alga's 
and Fuci do. They: take the Sword- Fiſh by darting a 
JD into him, as they do the Whales in the Greenland 

iſnery. 

When dark Nig ut came on, I could ſec Multitudes of 
Luminous Flies theo? the Campania of. Naples : perhaps 
our Male Gleworim,. or flying Cicindela, may abound 
there: not but that many other Inſects may carry ſuch 
Lanthorns about them. The Scorpions creep out about 
that time; and I have found them often in Bed, with the 
Punaiſes. 5 

The Hed ges are full of Lizards of v various Colours; 
and rhe Cal. s chirp and ſing towards Evening. I ob- 
ſerv'd ſeveral Species of ſtinging Spiders in the Corn 
Fields, ſome of which, in hot Harveſts, may prove 
Tarantula s; the Po) ſons of Animals and Plants increaſing 
with the approach of the Sun, and the Hearts of Climates. 
Abundance of Silk-Worms were ſpinning on the Trees 
and Shrubs ; the Birds prey'd upon them, before they 


could change into Papilio's, as they do upon ſwarms of 
Locuſts. 
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| Tear oben their young Frogs, Tortoiſes znd gha. 
ſerved up with Oyl and Pepper, which agreed well with 


me: fo did their Se Orchins, and the Urtica Marina, (cal- 
led Ses Gelh or Blaller, tho it be an Animal, having a 
true Heart, and Veſſels for the Circulation of Fluids) 
Some of rheir Thiſtles ate no ungrateful Salle. 
la fome Vitriol Works about Siena, Rome and Puz- 


zuolo ; thoſe of Alum only about Civita Vecchia. Amongſt 
the Sands of the ' Adriatic Sea I obſery'd many white, 
clear, ſhining Flints; which they told me were carried to 


Fenice, to make the fine Chryſtal Glaſs at Muran. 


1 1 


Upon reading our ingenious Dr. Muſgrave, de Geta Bri- 


tam. & Synop. Chronolog. Dom. Sever. | conſulted my 


Diary taken at Rowe: The Magnificent Seprizonium fi- 


gur'd by him ſtood near the Foot of the Palatine Hill, on 


Circus Maximus, the Amphitheatre of Titas being near 


on the other Side. By the number of Portitos (which 
were Seven) it might contain Multitudes of People, as 
Spectators of the Triumphal Entries and the publick 
Games. But I would not be thought to differ from our 
Tearned Countryman, who with good Authority, thinks 
it the Sepulchretum of that Imperial Family; tho moſt of 


the Ancient Mauſoleum s, (at leaſt thoſe I faw) were Roton- 


das, or Columbaria's, for the more convenient placing the 
Urns of the Kindred ; as that of Auguſtus near the Came 


aus Martius ; that of Adrian on the other Bank of the 
7yber; thoſe ſaid to be of Scipio, of Cicero, and Munatius 


Plantus, near Galeta and the Yia Appia; that of Virgil 


on the fide of Mount Paufilippus ; that of C. Metella and 


forme others on the Va Flaminia. Some were Pyramidal 


as that of Ceſtius in the Wall of Rome, and a few others 
on the public Roads. This Seprizonium Severi ſeems to 
differ from the reſt of thoſe Ancient Sepulchretum's, which 

| might 
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_ might be varied according to the Fancy and Humour of 
CPS. oo on en INIT, 
This Urn Butial was only in Faſhion amongſt the Gen- 
tes Majores : as for the dead Bodies of the Pleheians and 
Slaves, they were generally laid in places where they had 
dug Stone; and thoſe Quarries became Catatombes. | 
Laws prohibited them to bury within a City, unleſs the 
Bodies were firlt reduc d to Aſhes © 
I obſervd in many of the Ruins about Reme and Naples, 
great Stones laid cloſe, and wedged very faſt with little or --M 
no Cement; the Bricks, towards the middle of a Building, 3 
Shining and Hard, laid in Plaiſter as firm as Marble. 
Their Mortar was much more durable then ours, as 
appears at this Day by their Aguæducts and Piſcind's, the 
Cento Camare, and Caligala s Bridge under Water at Bajz. 
Pliny ſays, they made uſe of the Terra Puteolana, but the 
We) — Inhabicants have loft the way of tempering it. 
During my abode at Genes, Leghorn, Oſtia and Civite 
Vecchia, l obſervd many Torpedos or Cramp Fiſhes, moſt 
accurately Anatomized by S. Lorenzini ; plenty of Sphy- 
ræna g, (a Species of Sea Pike, a-kin to the Needle-Fiſhes) 
The Cranoſcopus, call d Bocca in Capo and Prete. The 
Mola or Sun Fiſh. The Dentex or Pentalis, Altavelas 
a ſort of Paſtinaca. The Peſce Baleſtra or Capriſcus. The 
Peſce Pettine or Neuacula. The Zygena or Ballance 
Fiſh, as large as the Saw-Fiſh or moſt Sharks. The 
Scolopax or Trombetta, calld by our Seamen the Bel- 
lows or Trumpet-Fiſh The Draco Marinus. The Tun 
ny-Fiſh. The Centrina or Peſce Porco. The Aquila. The 
Scorpius Major, with Varieties of Turdi in the Markets. 


But what pleas'd me moſt, were ſome odd Sea Ani- 
mals, as the Lepus Marinus, (a Species of naked Snail ) 
the EHyſtrix Marinus, or Eruca, call d by the Seamen Pincio, 
with a Bruſh hanging out of the Tail, like the Byſſus or 
Ee ee 2 Silk 
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Silk of che Pinzz.. Many Tamburo 5. or: Drum Fibes; a 
Plenty of Muyrends. 1 oblery dea ſtrange Sea Animal 
_calfd the Microcoſmo marine, with many Shells, 7 whuli 
-and Vegetables growing or ſticking, to the Back of it, 
this appear d to me a-kin to the Echini Marini, or rather 
to the Selle Marine, being Triangular, and ſomerimes 
Pentadactylous. 

I embarkt once with the Fiſhermen, who ſhew'd me 
ſeveral Loligo's, Polypi, and Sepia's, or Curtle-Fiſhes, (all 
 Cruſtaceous) ſome of them were caſting out their Ink in 
the Water : I ſuppoſed ſome Sharks, Dog-Fiſhes, orother 
Enemies, were near them; this black Liquor-may be the 
Gall of thoſe Animals. In the Nets, I often found Sea 
Inſects, and Vegetables; and indeed a new World, un- 
deſcrib'd by natural Writers, at leaſt unknown to me- 
but for want of the Art of Deſigning or Drawing, a- 
bundance of things eſcapd me, and were utterly loſt ; 
therefore I would adviſe all Travellers to be converſ ant 
in that moſt uſeful Science. - 

I-obſery'd the Halians near the Alps and Appennines, 
call'd ſeveral Birds Franecolino's, as our Red, Grey and 
Black Game; and even their red and white Patridges ; 
the different Colours of the Hens from the Cocks, the 
many Variegations in Feathers, the different Ages and 
Places, have all given occaſion to multiply Names and 
Species; the ſame may happen in Fiſhes, Quadrupeds, 
Inſects, and all the Diviſions of Zoology; and even in 
Botany and Minerology. 

The Halians call many of their little fat Birds Beccafi- 
20s, that feed upon Figs, Grapes, and other ſweet Fruits. 
So the French multiply their Ortulans, taken in the Vine» 
yards and Gardens. Some of the Antient Writers take 
Notice that the Romans uled to feed their Geeſe and other 
Birds with Figs, when they intended to ſwell their Li- 


vers to a monſtrous Bigneſs. 
The 


The Merops: or Aplaſter is commori on their Brooks; 
it flies like our Kings-Filher, and preys not only upon In- 
ſeas but Fiſh. . There is a very beautiful Bird in Italy, 
that ſuſpends irs Neſt down from the Boughs of Trees. 
When I ſaw it fly by me, I took it for an Tadlan, from 
the brightneſs of its Colours; it is as large as our Miſſel- 
Bird and Thruſh. an [Ferns Fling 
The great Cock of the Wood (ſaid to be found in 7reland) 
is common on the ſides of the Hralian Hills, and brought 
frequently to the Markets. I ſaw twice or thrice the 
- Himamtopus, and the Phenicopterus or Flamingo, (whoſe 
Tongue was a Dainty amongſt the Romans, when they 
grew Luxurious). I obſerv d ſome Spoox-bills: theſe three 
laſt Birds were wading in the Rivers and Marſhes, near 
the Sea. Once | ſpy'd ſome Pelecans onahe Adriatic; 
near the mouth of the Po. The Avis Diomedæa was 
hung up dry'd in one of the Muſeums at Florence, but 
they told me it had been taken on ſome of the Iſles of 
the Archipelago. pH n 
On the Lagen of Venice, I ſaw ſeveral Species of 
Mergi, Lari, Colymbi, and other Water Fowls, moſt of 
which Div d. I was ſurpriz d with the Variety of them, 
having not ſeen ſo many on other Coaſts: perhaps the 
hard Winter had forc'd ſome: unuſual Birds thither. 
The Monks and Fryers told me, they eat ſome of thoſe 
Sea Birds in Lent and on Faſt Days, becauſe they liv'd: 
upon Fiſh, and had a piſcoſe Taſte, as the French pre- 
tend their Macreuſe to have, which is a fort of Sea Duck, 
common on the Coaſt of Normandy, and brought to 
the Markets, even at Faris. on. Maigre Days; of which 
I gave a long Hiſtory in the Philaſ. Tranſact. An. 
1685. Ne. 172. 3 | 
Buffalos are common in the Kingdom of Naples, and: 
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in ſome parts of Lombardy, where they plough and draw 
with 
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with them. A peculiar Cheeſe is CY of their Milk 
(call'd Ce di Cavallo) rowld up like ſtiff pieces of 
Ribbon. Out of their black ſhining Horns — make 
Snuff. boxes and Combs. The Creature is unruly, and 
therefore they lead them with Iron or Braſs drawn 
thro? their Noſes. They make a Buff Leather of cheir 
Skins. I once ſaw ſome hairy Sheep feeding on a Com- 
* perhaps they had been brought from Africa. 
* high Al, I had a View of the Hex or 
Steinbock, whoſe large Horns are recurvated almoſt as 
fat back as the Tail; they are very ponderous for the 
bulk of the Animal, having many. 4 Rings, that 
ma * them in climbing. They are rarely taken. 
e Ruptcapra or Chamors, is very common on the ſides 
of the Cliflls whoſe Skins afford the ſoſt Leather. The 
Mas Alpinus, or Marmota, is as large as a Rabber, will 
ſoon grow tame in Houſes; tho brought down from the 
Summits of the higheſt Mountains, where it will grow 
fat. 
T have ſeen in ſeveral Towns of Itah freſh irong. Por- 
cupines, which the Inhabitants told me were taken in the 
Hedges and Ditches thereabouts, tho much more rare 
than our Land Urchins. In the 6 2 * Country, and in 
ſome Cantons of Switzerland, have often obſery'd the 
Ranunculus Viridis or (mall Tree Frog, perching on the 
hs and Leaves. 

In the Northern Parts of Germany I. ſaw ſeveral Elk- 
Skins, and thoſe of the Rhin. Deer ſtuffed, and ſer up in 
Muſeum's, bur never alive: tho' the Animals are ſaid to 
be common in Mufcovy and Lapland, and ſometimes ſeen 

in the Foreſts of Pruſſia. 

The Skins of Hippopotami (ſaid to be the Behemoth) 
are in ſome Collections of Curioſities in Italy and Hol- 
land: ſo are thoſe of the Mas- Deer, one of which is in 
the Maſcum of our Royal Society. 
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_ Give me leave here to reflect a little upon the late 
Aurora Bortalis, whoſe Phenomena you have ſo well 
deſcribd and explain d in your late Philoſophical Tranſacłi. 
on, No. 347. I am of your Opinion, that thoſe Phoſ- 
phorous or Luminous Appearances in the Firmament, 
proceed from the various Efflavia perſpir d aut of our 
Globe, or paſſing thro it; for 1 have ſeen thoſe Lights 
over Veſaulis, the Strombulo Iſlands, and towards Ana 
in dark Nights, when thoſe Yelcans's were not flaming 
nor burning, their Sides and Tops being paſſable vo Tra- 
vellers at that time, and all their outward parts quiet. 
We are certain that Iceland and Greenland abound with 
Vulcano s; ſo may North Eaſt Lapland, North Raſſia and 
Tartary, where vaſt Chains of Mountains are ſaid to run. 
The Feſuits, and other Travellers, relate many prodigi- 
ous Eruptions of Fires, and Earthquakes towards the 
North of China; but nearer the Pole the Earth muſt be 
clos d and pent up many Months, by the long ſevere 
free zings and continual Snow and Ice, which relaxing 
towards Spring, may give vent to that vaſt Maſs or Ma- 
gazine of perſpirable Matter, that had been kept ſo long 
in hot Subterraneous Priſons. This may be one Reaſon 
why Animal Bodies themfelves are often ſenſible of 


Changes at that Seaſon in our Climate, when Perſpiration 
is upon ſuch an Increaſe ; but I will not take up your 
time any longer, eſpecially upon a Subject that you un- 

derſtand ſo well. 4 | 


"ET - - 
Tear moſt humble Servant, 
Tancred Robinſon, 
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IV. 4. Account of the Miſchiefs enſuing the ſwallow- 


27 


nnn of the Stones of Bullace and Sloes. By the Re- 


vpexrend William Derham, Frebend of Windſor, 

A Mong the Accounts which the Royal Society bath 
had of the Miſchiefs enſuing the ſwallowing of 
divers forts of Stones, I do not remember any Cafe 


wherein the leſſer Stones of Fruits (ſuch as Shoes parti- 


cularly and Bullace) have produced any dangerous 
Symptoms, eſpecially in the Stomach alone. The larger 


Stones, I know, of Prunes, and other great Plambs, have 


produced very fatal Effects; bur the leſſer Stones of 


Sloes, Cherries, & c. many ſwallow ratlier out of choice, 


than with any apprehenſions of Danger, thinking them 


uſeful in preventing a Surfeit from the Fruit. But the 
following Caſe will ſhew the Danger even of theſe 
leſſer Stones. And 1 have acquainted the Society with 


ir, on purpoſe to prevent Dangers, if it ſhould be 
thought fic to publiſh it in the TranſactFions, for a warning 
to others. 4 N 

The Caſe is this. About two Years ago the Man- 
Servant of a Neighbouring Clergyman. complained to 
me of exceſſive Pains in and about his Stomach ; that he 


lay under a great Dejection of Appetite; and whenever 


he eat, that he could not retain it, but in a little time 
vomited it up. By which means he was, in a ſhort time, 
reduced to a very low and languiſhing Condition, in- 


ſomuch as they began to deſpair of his Life. 


Upon this he applied himſelf to ſome Practitioners in 


Phyſick: One of which ply d him with ſtrong Vomits 


eight 
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But-ſome time atter, having Occaſion to ride ſomewhar 


more than ordinary, he found himſelf very ſore in his 
Stomach, and Sick; which ending in violent Vomiting 
and' Straining, brought up the firſt Stones he ever per- 
ceived to come from Won, which were about Twenty 
in number. 


Exerciſes; particularly moving and ſtooping much in 
Weeding in the Garden; in Riding alſo, although it 
was only to water his Maſter's Horſe, Upon theſe 
| Occaſions he would be ſeized with acute Pains in his 
Stomach, and ſoon after. Vomit up more of thoſe 
Stones. 
He hath counted above One wwadicd' OY rixenty 
Bullace and Sloe- Stones that have been - diſcharged; and 


many others he could not number, by reaſon they 


came up when he was in Riding. or in his Buſineſs. - He 
is not yet free of them, bur is in Pain oftentimes, -and 
Vomits them up, eſpecially in Riding; but after he hath 
diſcharged them, he is much eaſier for a While. He 
commonly brings up a ſlimy Matter with them, mixed 
with Blood or 3 very like Blood. | 


The Cauſe of all this Diſaſter the Man ailing — 


ſelf was this, namely, being in his Youth'a great lover of 
Fruit, he uſed greedily to devout all ſorts he could come 
at, and Bullace and Sloes being the eaſteſt to be gotten, 

he uſed to ingurgitate great quantities of them, Without 
evacuating many of the Stones 
members, and as he obſerved: others did. Theſe Stones 
he thinks have lain in his Stomach (ſome of them at 
leaſt) above ten Years ; but he felt no Pains till about 
four Years ago. And thoſe at firſt were not ſo violent, 


nor attended with ſuch ſevere Fits of yomiting, and 
Ft loſs 


After this he had Segen returns of * Vomiting 
up- of. Bullace and Sloe-Stones, eſpecially upon ſtrong. 
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8 Wards, 
| » Thus having Selene the Caſa as the Man told it me. 


3 I ſhall leave +-the- Etiology of it to the learned Phyſici- 
5 ans, it beiog ſufficient for me to relate the matters of 
Fact, and — telle the wry and Reſpect. we. 
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pp Humble Ser uant, 
W. Derham. 
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v. Obſervations and: Bess relatin g to the Mo- 
tion of the Saß in V n, * Mr. — 
Bradley, KS. 8 


_—. r hats in neral we may firſt obſerve, chat ** 
_ . are either 


erreſtrial, — or Aquatick; and 
ſo nearly do Vegetables agree with Animals in moſt 
points, except — Motion and its Conſequenees, that 
from the Knowledge of the one we are 3 led o 
che Diſcovery of he other. 

Thoſe Plants which I call 7 erreftrial: are ſuch as Trees, 
Shrubs and Herbs, which grow only on the Land. Theſe 
like Land Animals have Serbeses of Food, a Method of 
Generating, and certain Periods of Life. 
Of the Anpbi 


biows race, which live as well on Land as 
in the Waters, are the Willows, Ruſhes, Minths, Ge. 
theſe uy not unlike in many reſpects to the Otter, T. arteiſe 
Frog, OG. 

Bu Aquaticks, whether of Lakes, As: or-the Sea, 
are very numerous; theſe may be compared with the 


1 and like them will not live out of their pro- 
per 
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 Plamains, &c: 4044 in the Sex, Corals, Fact, . —— = 


R. poſſels only the nent degree of [Life be- 


low the upid Animal; or where Animal Life leaves 
E getable Liſe ſeams to begin. | 
The Scafons af Motion in Plants are the fame with 
thoſe of Animals, which fleep during the Winter. An 
Artificial Heat will give Motion to ether of theſe in the 
| Coldeſt time. 2 
The common Opinions relating t to the Saps Motion 
ate as follows. Ficſt, The Sap does nat riſe by the Pith; 
becauſe ſome have obſervd the Trunks of large Trees to be 
4 TI that part, and yet the ſame Trees have continued 
ut forth Fruit, and Branches on their Tops. I have 
| ob eyed. that the Pirh is not found in theſe Branches 
of a Tree which exceed two or three Years growth; and 
it is certain, that the Pitih which is in a Branch of this 
Year, will (the greateſt part of it) be diſttibated into 
. *. Which form chemſelves dhe next * 
It is 8 ſome, abs W 
15 — by the Bark, for that Trees 
that part, will ſtill continue their Growth. Others tell 
us, 6 57 if che Bart be cut away round the Trunk of a 
Tree, it will preſently die. — — 
to have been ſet on foot without extraordinary Conſi- 
deration, upon the belief that a Tree has but one Bart : 
Whereas, upon Examination with the Mi, we 
find — Coverings to each Branch, withour the 
woody parts. The two outermoſt Barts may be taken 
from a Tree without great Damage, but — other two 
which lye nearer the Wood being ſtrip d off 1 Kill 
the — 

Some afficm, chat the Sap doth neither tile .nor efall- in 
the woody part of a Tree, becauſe they have not been 
F fff 2 able 


baving Joſt . 
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the Veſſels in the Wood, through which the Say riſech 
from the Root; but as theſe Tubes are not large enough 
to admit into them any thing more groſs than Vapour, 
ſo they have not been elteem'd to be of any great Uſe, 
But I hope the Explanation of the adjoynd Figure will in 
ſome meaſure diſcover the Office of theſe; and of ſuch 


other parts of a Plant as are ſeverally deſig ud for the 
Growth of Ve be convenient to 


getables; but ir will fir 
E 2 a little into the Nature of the Rt. 
The Root of a Tree is chiefly compoſed vu 2 8 
, more grols- than that in the Stem ot Body of the 
Ed it has likewiſe Veſſels and a Covering, which I 
| ſhall better explain in another Paper. The Noot, that 
is, the principal part of it, receives into it ſuck Juices of 
the Farth' as are proper for it, and no other. Some- 
What like a Weck of Cotton, which having been im- 
pregnated with Oil, will only admit Oil — it. This 
Proviſion being made i in the Stomach of the Plant (as 1, 
call ir) chiefly in the Autumn Months. the Tree is pre- 
pared for — fo ſoon as the Earth is — 
warm d, either by the Sun's Beams, or an artificial Heat, 
fuch as Horſe dung, Bran and Water, or other ſuch like 
Ferments. Theſe Heats raiſe into Vapour the Juices con- 
rained” in the Root, and by chat means cauſe Vegets- 
tion. 
Fe. which Jam abvur to-explain, is part of the 
Branch of an Apple Tree made in May 1715, and'cut in 
April 1716. It was cue in figure of a half Cylinder, the 
length — more than the Diameter, which was 
about a quarter of an Inch. This being magnified 
with one of Campant's Microſcopes, diſcovers the fol- 
lowing: 2 vin. 
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1, 2, 


4 


Water by Fire, invented Gabe late Captain Savory. 


| lors, made at the fame time. „ 

8,9. are Veſſels of the fame uſe wich The 2 
now 4 
By this means the Diameter of the Branch is increas d. 


Buds which are to make new Branches. 
out of the Fourth or innermoſt Bark; ſes 4 Co 

The Mouths of the Capillary Tubes of the Years 
1715, and 1716. are D, E. The Vapour which riſeth 
from the Root, is continued in theſe Veſſels, to the ex- 


own weight, down F, G, Hy leaving in — Bark mark d 
I, K, L, ſuchJuices a8 each of them — * is inclined to 
ſeparate from it; till at laſt, the more Oyly part paſſing 


them from Rotting by the Wet. The 
poſe: the ſeveral: Barks, ate Parenclymous or Spongey, _ 

The firſt mark d M, is of a cloſer Texture than the 
ſecond N, and the ſecond cloſer than the third O, and 
ſo on till theſe Parenchymous Parts are interwoven 
with the 


ſomewhar. conſtrain d, till t 


mark d P. Then they. 4 are much Larger than in any 


other. : 


of which bs 9 — by en 1 for — 3 
From A to B, we may view Veſſels of The: fame 


themſelves for. the uſe of the.Year 171 3 


and additional Nouriſhment ſufferd to paſs into thoſe - 
Theſe are ade 


tremities of the Branches; where it meets with parts (not 
here deſcrib'd) like to-Glands;; which Glands, if we may 
ſdcall them, are likewiſe found at every Knot or Joyner. . 
At theſe places, the Vapour coming near the Air is con- 
denſed, 2 returns between the Barks,” by meaas of its 


to the Root, may lengthen the Fibres thereof, as Icicles - 
are lengthned; and by its Oleous Particles, pteſerye 


which o m- 


2 
. 


ongitudinal Wood- Veſſels, : where they are 
hey come to make the-Pith - 


' 


- Jer eo each {cparace IT different Juices from the 


wy 1 u An 


ujce than the teſt, 'K 
5 115 12 19 s 


7 „ . . * wn 


4 * 


„ 98 5 
E well enough be 

e may note, 
Bark 1 103 once compleated its Sap-Vellels, and is firm- 
ly.3 join d to the Wooden Pact, chen the third Bark. O takes 


its place ſot the ſucceeding, Fear; and ſo the teſt, ex- 


cept that the firſt mat kd M. It plits and divides its ſelf, 
to ſupply the place of the cam, as 1 thall demonſtrate 
berater. 
Before | conclude, 1 ſhall beg leave ro recommend the 
following ey do the Curious; 2... 
It. the 8 Barks, having different Texture of Parts 


reſ,:.. Whether thoſe Juices may not be of very Diffe- 
rent Vertues ; the firſt more Afringent than the.others, 
che ſecond perhaps Emetick ;; and the W Call 
4 e to be worth Eng 
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Remarks on the Vegetation, and: exceedin 1's quick 
Propagation of Moldineſe, en the 2 ＋ a 
A. _Contiounicated by the "Jams. 


l 
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ways thro' the Middle, in order to obſerve the. Ve 
:fels which. compoſed the Membrane or Tunick of each 


continue the Work Ihad began, I lay'd by the one half 


of the * to — when 1 ach _ove more 


Y 2 2 At 
82 * * ; * ' 4 A * 4 7 
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that when tha ſoutth or innermolt | 


[ Had lately a 1 Melon Ervic, "which I ci 331 


"Ovary 3 but my affairs at that time not permitting me, to 


- 


Ae ie end of four Days, 1 found ſeveral. Spee t 
Moldineſs began to appear on the fleſhy Part of the 
Ftuit, ſomewhat: Green towards the Rind ; and of a pa- 
ler Colour towards the Middle of the Fruit. Theſe 
Spots grew larger every Hour, for the ſpaee of five Days; 
at. which time the whole Fruit was quite cover d. 
This ſurpriſing Vegetation made me Curious to exa- 
mine, if there was any difference between thoſe Parts 
which · were Green and the others, beſides their Colour. 
The firſt being ſeen with the Mictoſcope, appear d to be 
a Fast, (See Fig. 2.) whoſe Cap was fill d with little 
Seeds, to the humber of about Five Hundred; which 
ſhed themſelves in two Minutes after they had been in 
the Glaſſes. . EA , Oe 
The other Sort had many Graſslike Leaves, among 
which appear d ſome Stalks with Fruit on their Top Each 
Plant might well enough be compared to a ſott of Full- 
 Raſb, (Fig. 3.) They had their Seed in great Quantities, 
which I believe were not longer than three Hours before -_ 
they began to Vegetate; and it was about ſix Hours 
more, before the Plants were wholly perfefted : for, a- 
bout ſeven of the Clock one Morning, 1 found- three 
Plants at ſome Diſtance from any others; and about 
fout the ſame Day, I could diſcera above Five Hundred 
more growing in a Cluſter with them, which I ſuppo- 
fed were Seedling-Plants of that day. The Seed of all 
theſe were then Ripe and Falling. - Les 
When the whole Fruit had been thus cover d with 
Mold for fix Days, this Vegetable. Quality began to a- 
bate, and was entirely gone in two Days more. Then 
was the Fruit putrified, and its fleſhy Parts now yielded 
no more than a ſtinking Water, which began to have a 
gentle motion on its Surface, that continued for two 
Days without any other Appearance. | found then ſe- 
veral ſmall Maggots (Fig: 4.) to move in it, which 
| | grew . 
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X 8 a h 
grew "tr N . they * 
themſclyes up in their Bags Thus they pk ty for 
two Days mote without Motion, and then came forth i in 
the Shape of Flies. (Fig. 5.) The Water at that time 
was all. gone, and there remain d no more of the Fruit 
than the Seeds, the Veſſels which compoſed the Tunieks 
_ oF the Ovatys, the outward Rind, and the Exerement 
er the Maggots; all which together weigh'd about * 
Ounce. So that there was loſt of the e * 720 
"che Fruit vhen it was cut, above twenty 
We may Judge from this, — Ciles 0 of the the like 
nature, bow much Vegetable Life is dependent on Fer- 
mentation, and Animal Life « on 2 785 
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VII The 7 of Living ＋ Water: 07% 4 9 

"*corrſe concerning the Means of furniſhing Air 
at the Bottom of the Sea, in any ordinary Depths. 
5 Edm. Halley, LL. D. ee to * 
Royal . ks 
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ds 4 Here have been many Methods cis; * En- 

gines contrived, for enabling Men to abide a com- 
nag while under Water: And the Reſpiring freſh Air 
EN found to be abſolutely neceſſary to maintain Life 
in all that breath, ſeveral ways have been thought of, 
for carrying this Pabalom Vita down to the Diver, who 
muſt, without being ſomehow ſupplied therewith, return 
very ſoon, or periſh. | 
' "We have heard of the Divers for Spu Spunges 1 the 
Archipelago, helping themſelves by carey down Spunges 
dipt in Oyl in their Mouths : but conſidering how ſmall 
a Quantity of Air can be ſuppoled to be Contained > 
2 che 
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255 79 bung, ahh — 
Ci ent ater, it Cannot avi 
_this means obtained, can long ſubſiſt & L Inge. | 
Experiment it Id 1 5 that. a Galle * 

a Bladder, and by a Pipe. nero pie 
red by the Long of & Man, Will ber e 
further Reſpiration, in little more than: one Miaute of 
Time; and though its N bei 1 altered, vet in 
ad the Tang, i it loſes. ts. ii 775 . 
N N a_effcic, not unlike rhe Heh EY which : 


reſent Death to thole chat brea 
1 tag extinguiſhes the ebe Pe 95 
ur into it. 


13 an 
ſhining of glowing Coal, ot red hot Tron, 


1 mall not go about to mew. har it MP A loſks 1 
being a bo of Fe LE 205 Ml Ie i Ft * imieates to 

Lt he Bled the extream ae A Rr Fre 
intimately i! hterwoyen with the Capillary B 9 
ale much Ya to 5 nag tis perto ow bags 
no et been a 

= CT of OR Pe ein an Yoo Pen „ _haye. 315 

Aae with thols of t . | 


d pln "hit 


cope they are found to have 
ther choole to leave this uicy. ro he 
wil, to whom the Structure of the Langs is better les 
ſtood ;, and ſhall only conclude. (from, dhe aforolaid Ex- 
petiment, that à haked ! without a Spenge, may 
not be above a cbople of Ihures > Ghelaſde! in Water, (as 
L once ſaw a Floride Hb at Bermadas) nor much longer 
with a Spungt, without Suffocating ; and not near ſo long 
Ride great Uſe and Practice: ordinary 


* 


Perſons gene- 14 

to ſtifle in about half a Minute of Time. —_ 

ir A 1 be conſiderable, the pr effure of the - = a f 

Water on the Veſlels is found by rene ro make 1 
| Gg g g the 
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"th mit!" das AG Wax 
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E When thirdfice he ders occaſton to contihue 
long A che Berra, te have contrived double flexible 
Diver a. th *Arniqur, 'to bear "off, rhis this preſſure of the 
ufer, a9@'ro give; leave to bis Breaſt to dilate upon J- 
bee 2 TT Hah Atr being foreed down by one of rhe 

5 or 
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ate Air down into; 8 eneloſing the 
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Fe of the 


h. ee 6 
this ſhtdded Air, $6 
ſelf according in to Ft 
it; ld as at thifty 

Bell. will be 


Di Th 
the up l 


G theee * ect eo kn 
depth of the Surface of che Watet in the Bell baſs "Hh 
common Surface. thereof. A id. [ this, cor eu At 
taken in with the Breath, a igfinzares I 
the Cavities of the Body. has no Hub 8 8 
the Bell be permitted to 266. fo flowly. 
time for that purpoſe. The only Fon boar 172 at⸗ 
tènds it, ke in the Fars, Fic Wag 7 5 
ties opening. only outwards, an 
25 not to give wiſſſon even k ro Bike Ro ant 15 = | 
on the firſt, deſcent of the Bell, a Preſſure begins to be. 

Ki each Ear, v which by degrees grows er i like 1 * 

ill were forcibly. chruſt i into the Hole. of. ar; 
which. conſtringes theſe Pores yields to the Preffare; * 
letting forme condenſed Air lip in, preſent Eaſe enſues. 

68832 But 


be dilated and diſtended by à con e Forte. 
vl A length, the. fo ofce- oyercomin the Mate, hat 


But the del deſcending ſti „che Pain is ranewes. | 
and again cafe after the ſame 1 manner. On the concrary,. - 
when the Engine. is drawn up again, the condenſed Air 
nie = winch callix Þ 3 3 
ven without Pain. This Force on the auditor 
might poffibly be Ie eh to be prejudicial to 
of Hearing, bur that Experience teaches ae Os The - 
what is more inconvenicar in in this Engine, is the Water 
_—_ into it, ſo as to contract the bulk of Air (accor- 
o the R Rule) into ſo ſmall a ſpace, as that 
ic how hays 0 s unfit for Reſpiration, | for 
5 it 1 45 be often drawn. up to recruit it: 
the Diver being almoſt covered with the Wa- 
arg his OS. will notbe long able 
Lin an Afﬀair, that required the Skill of 
nder Water, 1. found it to obviate 
e Di aer which attend the uſe of the common 
Diving-Bell, by inventing ſome means to convey Air 
down to it, whilſt below); whereby not only the Air in- 
cluded therein, would be refreſh'd and recruited, but al- 
{o the Water who! driven our, in whatever Depth i it 
was. This 1 effected by a Contrivance ſo eaſy, chat it 
may; be wondred it ſhould not have been thought of ſoon- 
er, and capable of furniſhing Air ar the — of the Sea 
in any quantity deſired. 'The deſcription of my Appara- 
tat, 225 as follows. _ 
The Bell 1 made vit of was of Wood, containing about 
60 Cubick Foor in its Coneavity, and was of the form 
of a Truncate-Cone, whoſe Diameter at Top was three 
Foot, and at Bottom five. This I coated with Lead fo 
heavy that it wauld fink empty, and I diſttibuted the 
wo ht fo about its bottom, that it would go down 
© petpendicntas Situation and no other. In The Top, 
1 Lfixed a Wong but clear Glaſs, as by? Window to kt in the 


Light 


Re 
ter thus entrin 
10 endure the C 8 
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Light from above; and likewiſe a Cock to let our 


the 

bot Air that had been Breacthed; and below, abour 's 

Yard under the Bell, I placed a Stage which bung by 

three Ropes, each of which was charged with about ane 
it teddy. This Machine ! 


Hundred Weight, to keep 
ſuſpended from the Maſt of a Ship, by a Sprite which 
was ſufficiently ſecured by Stay to the Maſt-head, and 
was directed by Braces to carry it over-board clear of the 
j and to bring it again within board as occaſion 
require 4 1 be = ar a 
Io ſupply Air to this Bell when under Water, I cauſed 
2 couple of Barrels, of about 36 Gallons each, to be 
caſed with Lead, ſo as to ſink empty cach having a 
Bung-hole in its loweſt Part to let in the Water, as the 
Air in them condenſed on their deſcent; and to let it out 
again, when they were drawn up full fron below. And 
to a Hole in the t Parr of theſe Barrels I fixed 
a Leathern Trunk or Hoſe, well liquored with Bees-Wax 
and Oyl, and long enough to fall below the Bung-hele, 
being kept down by a Weight appended ; ſo that the Air 
in the upper Part of the Barrels could not eſcape, unleſs 
the lower ends of theſe Hoſe were firſt lifted up... - 
The Air-Barrels being thus prepared, I fitted them 
with Tackle proper to make them riſe and fall alternate 
ly, after the manner of two Buckets in a Well; which 
was done with ſo much caſe, that two Men, with leſs 
than half their Strength, could perform. all the Labour 
required: and in their deſcent they were directed by Lines 
. the under edge of the Bell, the which 
through Rings placed on both ſides the Leathern Hoſe in 
each Barrel; ſo that ſliding down by thoſe Lines, they 
came readily to the Hand of a Man, who ſtood on the 
Stage on purpoſe to receive them, and to take up the 
ends of the Hoſe into the Bell. Through theſe Hole, as 
ſoon as their ends came above the Surface of the * 


am ” 
: 
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Sr 

the Baordls, all tbo Air that was included in the u 
Parts öf ten was (blown! with * farce into rhe Bell, 
whilſt the Water entred at the 

filfd/rhem + and ſo ſoon as the Air 9 had 
been thus received ; upon i ſignal given, That was 
drawn up; and at the ſume time the Other deſcended: and 
by an alternate Suceeſſion ſurtiſhed Air ſo quick; and in 


ſo great Plenty, chat 1 my ſelf have been One of Five 
who have been togethe 


Fathoms Water, for above an Hour and half at a time, 
— without any ſort of il con 


vontinued there as long as I pleaſed, ſor any thing thar ap- 


Bell was kept enrirely free from Water, ſo that I far on a 
Bench, which was diametrically placed near the Bottom, 
wholly 'drof# with all my Cloaths/on: I only obſerved, 
chat it was Heceffary ro be let down gradually ar firſt; as 
Abort 12 Foot ar Sbinks!; ; and then to ſtop and drive out 
tlie Water that entred, by receiving hve or four Barrels 
of freſh Air, before {deſcended ron But being ar- 

rivedarthe He deſigned then let oar-as much of the 


hot Air that been Broathed; hs each Barrel would re- 


pleniſli with Cool,” ty means af the Cock at the Top of 
very ſmall, 


che Bell; rhrough whoſe re, th 

the Air oulch rah with ſo much violence, as to malte the 
Surface of the Sea boyle, and to cover it with a white 
Foam, notwithſtanding.che great wei 


ght of Water over us. 
Thus I found I eould do any thing that was re 


bedoio 3 juſt under us; and that, by taking off the Seage, 


Icould, Fe a ſpace as wide as the Circuit of the Bell; lay 
the Bottom of the Sea fo far D 


Hler6on;” And by the 'GlaR Window, ſb much Light 
was tranſmiceed; chat, when the Sea was clear, and ef- 


pecially when the Stn ſhone, Þeovuld ſee perfectly well to 
Write or Read, much more to faſten or lay hold on any 


thing 


Bu ng- holes below, and 


” 
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r at the Bottom, in nine or ten 
tequence s and 1 might have 
pearod to che contrary. -Belides' the whole Caviey of the 


quired to 


ry, as not to be over-ſhocs 
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ching che" that Was to be raket” up. And by thb- | 
return of che Air-Barrels, I often ſent up Orders, 22888 


with an fron Pen on ſmall Plates of Lead, direRin wy 
to move us from Place to Place as. caſion re 


othet tinies when the, Water Ms toubled 2 1 
but in ſuch Caſe, | 85 


would be'ditk as Night below ; 
been able to keep a Candle burning in the Bell as long 


I pleas'd, notwithſtanding the great expence of Air r 
fire ro maintain Flame. 


This take to be an Invention 
Uſes; fuch 'as Fung $ 4 Pearl, 
Splinges and the whe. 1 greater Dep 
therro been thought poſſible: Allo for the fitting and 
plainin ng of of the Foundarions.of Moles, gez K. 
upon Bottomz; and for the cleaning and ſcrub- 
beg ef 80 ps Bottoms! When foul, in calm Weather at 
Sea. Bat as 1 have' no experience .of- theſe marrers, 1 
leave them to thoſe that pleaſe t to- 1 ſhall only inti- 
mate, cliat by an addicional C Contrivance, 1 Le found. it 
not impracticable for a Diver to go dut i E514 noe 


appli icable various 


or Coral, 
wy oe 1 U 


to a 2 diltanee from it, the Ar beck 
bim Ea a continued Stream by Kan 
which Pipes may ſerve as a Llec to * ti ba 
when he' wou 
more peat. 
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— Rances, among 


| ked Eye, that appear diſperſed thro the Fibrous Subſtance 


_ Fleſhy Parts of the Body, occaſioned without all doubt 


For without the conſtant Recruit of this whitiſh Balſamick 


ceſſion of Chyle qualifies it for. 


(e) 


morbid Bodies, will appear from the two following In- 
| many more that might be - adduced for 
that purpoſe. For it is certain, that nothing has contri- 
al | ſo much towards forming a right Notion of the 
Nature of the ſeveral Diſeaſes, and a true knowledge of 
the Structure of many Parts of the Human Body, as 
their appearance in a preternatural State... 


My firſt Obſervation is of the Glands viſible to the na- 


of the Human Spleen. The Subjet I found them in, 
was a Boy of about 4 or 5 Years Old, that died of a 
general Atrophy, or Conſumption of all the Muſcular 


from the numerous Glandulous Swellings ſcattered up and 
down the whole Meſentery ; which by compreſſing the 
Lymphatick Veſſels, called in this place Yaſs les, pre- 
vented the acceſs and ſupply of the Chyle, fo neceſſary 
for the continued nouriſhment and increaſe of the Parts. 


Liquor, the Maſs of Blood will in a ſhort time be unfic 
to perform any of thoſe. good Offices, which a freſh ac- 


- 


In a piece of this Spice» we might ſe, without the 


S 
aſſiſtance of a Glaſs, Cveral round whitiſh Bodies of a 


pretty 
and ſoſter ſpecks ; but both of the ſame nature. Theſe, 
to me at leaſt 


to be 
ſeen by a fine Glaſs, as the curious Malpigbius firſt obſer- 
ved. Vid. his Treatiſe de Lene, Cap. V. De quibuſdam cor- 
poribus per Lienem diſperfis. Minimæ he glandule, ſays he, 


non que facile ſeſe produnt in quocunque auimaliuns Liene : i. 


mo ſolli Lienis laceratione innoteſcunt in Bove, Ove, &c. In Ho- 
mine vero dificilins emergunt : 
landularum genus turgeat, manifeſtiores reddunts 


ipſaram 


hard Confiſtence, and abundance of ſmall white 


„ appear to be ſo many diſtin Glands be- 
come viſible; which in a Natural State are only 


ff tamen ex morbo univerſuns 
, autts 


{ 
| 
| 
| 


cee) . 
Mere, ma gnitudine, a defuntta puella Shoes. 10 


4 Lien olobalis conſpicuis racematim 4 js totus ſcatebat. 
Wh Caſe _ the very * with mine. 


The facond. - — eb" gs We had-Qill hoes i in * 
Dark, about the nature of a Luxation of the Head of che 
Thigh Bone, had we not carefully examined the Part in 
the dead Body. For by that ſort of enquiry, the com- 
mon miſtake of Surgeons was detected, and what was 
eſteemed and treated by them as a Luxation of the Head 
of the Femur, was diſcovet d to be nothing elſe but a 
Fracture of the ſame Bone, near its Neck; the globular 
Head being ſtill retained cloſe in its own Socket, called the 
Acetabulum Coxendicis. 

Amongſt all the Writers of Surgery and Anatomy, i 
. know but three that were appriſed of this miſtake - the 
firſt was Ambroſe Paree, the y Dr. Rayſch at Amſter- 
dim, and Mr. Cheſelden, a Member of the Royal Society; 
whoſe Obſervations on this Subject l intend to commu- 
nicate at another time, together with an account of the 
true Structure of this Joint; in which I will confider the 
depth of the Articulation; the wonderſul ſtrength of the 
Muſcles that ſurround it; the many ſtrong ligaments that 
bind the Head within the Socket; the ſmallneſs of the 
Neck of the Bone; its poreous and ſpungy Subſtance, 
which makes it much weaker than the reſt; and laſt of 
all the diſadvantageous oblique poſition of this Neck, 
which expoſes it the more to outward aceidents. From 
a review of ſuch like Conſiderations, it will plainly appear 
that a Fractute can much more eaſily happen, than a Diſlo» 
cation in that Part from an external Caulc. 

This Os femoris belonged to an old Woman turnd of 
Fourſcore, who only fel from her Chair whereon the was 
ſitting, and thereby ſuffered this breach of continuity in 
the Subſtance of the Bone. She lived three Weeks after 
it; and tho it never was reduce d, yet ſhe complaincd of 


H h hh very 


— 


— .- — m 


85572) EATS 


lirtle or no which may ſeem very extraor 
1 — Fracture is not on S 
the Neck of the Bone ; but that each Trechunter, i. e. the 
two proceſſes near its Cervix, are likewiſe broke ſhort off; 
and that thiey were both drawn up almoſt as high as the 


Head of the Bone it ſelf; by the ſtrong n of the 
1 * * other Mulcies. — 


IX. A Aridi tof a Books DISSERTATIO 
de DEA-SALUTE, In qua illius Sym- 
bola, Templa, Statuæ, Nummi, Inſcriptio- 
nes exhibentur, iluſtrancur. Auctore Guil- 
hel mo Muſyrave- G. F. & Coll. Exon; Oxonii: 

Too Leon. Lichfield : Impenſis Phil. Neo, Bib- 


IN Exon. Anno MDCCXVI. 


He Author of chis Treatiſe, as the occaſion of i ir] 
obſerves that the little God Teleſphorus had juſt 
* to complain, that ſo much reſpect was paid to 
Dea Febris, and a Book lately publiſht 4: Dea Podagra, yet 
no ſuch Honour was done his Mother T), (Who cer- 
' ;tainly was more to be eſteemed, than all the Tribes of, 
Diſeaſes). Upon this Conceit, he took what Books he 
had in his — of the antient Latin and Greek, and 
Having collected out of them, what he met with relating 
to this Goddeſs, put it rogether, as now it appears in 
Print. 
It conſiſts of VI Cha pters : of which the ficlt is Intro- 
duQory, {peaks of. Health in general, has, in praiſe of it, 
that 2 Ode of Ariphron the Sicyonian, publiſht 
by Athenæus, and tranflated by Sennertus; together with 
A Hymo, faid to be 23 by Orpheus, on the ſame 


. 


„ 
Subject; he ranks this Goddeſs among the Di! Meafa rd: 
mi, and gives an account of Her from the Mythologiſts. 
Chap. II. de Salutis Symbolo, which he takes to be a | 
Serpent, an Omen of good things, and a frequent Comp 
nion of the Gods; as appears from Virgil, Valerius Fliccus, 
Statiut, and Macrobius. He mentions another Symbolum Sa- 
latis, uſed by Antiochus Soter, now to be ſeen in ſome of 
his Coins, and ſometimes printed in Phyſick Books in 
the following form. | DR ABN OLE 


The III. Chapter treats of the Zemples erected to this 
Goddeſs; in which Prayers were offer d up to Her, 
ſometimes for the Health of private Perſons, and often 
for the welfare of the Publick: of which many Inſtances 
are here produced. To the account of Tenples is ſubjoyn- 
ed the Divination, known by the name of Salatis 4ugu- 
riam, which is often mentioned by Roman Authors, as 
Dion Caſſius, Tully, and Tacites. . 

In the IV. Chapter, the Statses of this Goddeſs are 
conſider d. Some of theſe repreſent her and Æſculapius 
together, tamquam ©evs Tu ous. Pliny, Panſanids, Lucian, 
Phutarch and Monfancon afford inſtances of this kind. 

Coins relating to this Goddeſs, come next in view, 
Chap. V. Theſe either expreſs her Efigies, or her Wor- 
ſhip under ſome Symbol or other. Of the firſt order, one 
dut of Fulvias Urſinus has the Head of the Goddeſs, 
with SA LUS inſcribed. Another like this, is in Gevar- 
tins. Some, together with this Goddeſs have alſo her 


Father Æſculapius; as a Coin of Trajan; and in one of 
Aurelius Antoninus, ſtruck in memory of the Remedies 
reveal d to him in a Dream, which cured the Emperor of 
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Odins were (in all likelihnod) ſtruck on ſome ſuch ca- 
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ſion; vdr. the Recovery of ſome great Perſon - A. Hölle. 
Erxgreſſon of Gratitadi, fit and worthy 


| | of ir0itation.: nn”, 

Of the ſecond Ordet is the Coin of Daſſeaas, having: 
an Altar wich a Serpent, taken from im. Another 
ol Fiberiut, with an Altar and SAL. AUG. Another 


of. Nero in which is a Senpens Tortuoſus; with many others. 


The Gemmæ of the Antients, according to Leanardus; 
Anzuſtings, are of uſe to (ef forth the Sacrifices made of . 
old to this Goddeſs. One of. heſc gemma tepreſents . 
culabius, his Daughter: Miele and Grand- Son Teleſphorass 
ſo call'd am: Tv heel, 4 Valetudine peſt morbam 
confirmata. This God, being: N dung and Tender, had (I 
ſuppoſe, by the care of his Mother gies) a Bardecucul- 
three Gods are repreſented, in one Figure, with the fol- 
lowing Inſcription under them, EYZETE ME, i. e. Salvere, 
me. Jubete, which Auguſtinus happily conjectures to have. 
been a Form of Prayer offer d up to tem 
ln the laſt Chapter coine the luſcriptions, which are, 
taken out of Grater and Reincſius. They are chiefly to. - 
Eſculapius and Hygiza; but to confirm the Divinity of 
Te«-(phoras- the little God of the: Pergameni, he is mentio- 
ned in one of cheir Inſcriptions dug up at Ferona. 0 . 
The Author makes no manner of doubt, but there are 
many more Coins and Inſcriptions relating to this Gags 
deſs to be-found in other Books. But theſe being all, 
or molt of ſuch as came in his way, and enough to give 
a Specimen of the Devotion paid by the Antients to this 
Goddels, he has contented: himſelf with this fmall Nume 


ber; leaving it to others to make ſuch Additions, as from 


greater Opportunities and Abilities, they. ſhall chink fit. 
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L 8 nonnullæ Planetarum Primariorum; * 


"i 


ac ſpeciatim Stellæ cujuſdam fixe d corpore Jovis 
- "interpoſi to occultate -; a R. D. ] als Pound, 


Societate communicate. 


II. 4 Deſcription of- "ay curious Natural Machine, 
the Wood-Peckers Tongue, &c. 'By Richard 
Waller, Eſq; late Secretary to the Royal Society. 0 


IH. The Natural Hiſtory and Deſcription of the Phce- 


nicopterus or Flamingo; with two Views of the 


Head, and three of the Tong ue, of that beautiful 


and uncommon Bird. By James Douglaſs, M. D. 


IV. An Index to the. XXIXh — of. theſe 1 
Tranſactions. 


PHILOSOPHICAL. 


S. Soc. nuper babite, & ab eodem cum Ree | 


Reg. Soc. S. With . an Advertiſement : bythe ſame. 
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I. Obſervationes nonnulle Planetarum Primariurum, 

ac ſpeciatim Stellz cujuſdam fixe curporis Jovis 
inter poſitu occultatæ; a R. D. Jacobo Pound, 
X. S. Soc. nupen babite, & ab eodem cum Regia 


Focietate communicate. 


N B que Obſervationibus accurate inſticuris, irrito 
| {ane conamine veræ motuum Ccaleſtium Theoriæ 
tam diu latuerit Veritas Aſtronomica ex eo factum eſt, 
quod Veteres Artifices, & imprimis Ptolemeus, nulla 
omnino nobis tradiderint Obſeryara, præter ea quibus ad 
ſtabiliendas Hypotheſes Tabulaſque ſuas Principjis uſi 
ſunt - Cum tamen multo magis ex te fuiſſet 7 imacharidis, 
Ariſtilli, Hipparchi ſuaſque Ptolemgi ipſius Txpnotss 
debità fide ad nos tranſmiſiſſe, & numerorym ſuoxum 
-A Czlo diſſenſus ingenuè annotaſſe (ad exemplum magni 
Hippocratis, cui minime pudori fuit ſub curi ſuà mor- 
tuos æque ac fanitati reſtitutos Poſteritati conſignaſſe) 
yo quam van3 quidam gloriolz ſpecie, Sphalmata 
tua bi ipſis perſpecta tacuiſſe; celatis ic. Obſervationi- 
bus iis quibus Tabulas ſuas male reſpondentes ex- 

perti ſunt. Hot autem ante Tychonem Brabe omniu 

pene gentium Aſtronomis commune vitium. 
Ex quo autem a ſagaciſſimo Heplero adinventa eſt 
genuina motus planetarii Theoria, ejuſdemque etiam 
Geometrica veritas 3 Newtoxo magno nuper patefacta, 
nonnullos ingens inceſſit cupido calculum Aſtronomi- 
cum Cœlo omnino conſentaneum exhiberi poſſe; & in 
cum finem, ' præter Obfervarores Principum, Privati 
etiam plurimi apud nos obſervandis Sideribus inhiant. 
Horum autem nemini arte vel induſtrii ſecundus Never. 
D. Jacobus Pound, Reg. Soc. Socius, Obſervationes 
ſequentes 


7 1 
ſequentes à ſe — apud Wanſted * Tube 
| longiflimis & Micrometro quantum fieri Lars ac- 
curatè captas, cum publico communicandas obtulit. 
Anno 1715. 4degufti 21. 8b. 25% Temp. xq. Mars 
ptæcedebat, ſcil. Aſcenſione rectà, Mediam 2 Scor 
pii (Buyers 4% 65 54 Borealior F 9 4 

Sept. 189. 7b. 30. Mars ptæcedebat Clarzm i in pede. 
Serpentarii (Bayero 0) 17, 483". & eandem habuit De- 
clinationem accurate. 
Nevemb. 30. 189, 8. Saturnus 
ſecundam Alæ Virginis 23. 19“ erat Fix Auſtra- 
lior 25 . J's Dtcembris autem 4 175. 25. ptæcedebat 
eam 10, 50 & Auſtralior erat 29+ 00" 'Þ 
Anno autem 1716. Feb. 22%. 7. 23 T. æq. Mars 
pt æcedebat & Piſcium, ſive Sequentem trium clariorum in 
Lino Auſt. Piſcium 3. 35 cademque Auſtralior erat 
I. 23", quam proinde obtegere debuir ante bihorium, 
ſorſan corporali ter. 

Janii 220 8 3 æq. Venus ſequebatur Cor 
Leonis 34 500, & fink Auſtralior erat 7'. 2 

Aug. 14*, 15% o. Jupiter præcedebat 5 pod. uno 
tantum minuto, cum Declinatione Bor. minore 14. 260 
Aug. 19% 13% 2 Jupiter | prxcedebat fixam - Tele- 
ſcopicam, quz vocetur h, 50. og“ eandem habens De- 
| ionem accurate- 
Aug 92 12. x 95 Jupiter Micrometro diſtabat a 
predic b, f. 54", fimulque ab ali Fixa clariore «- 


7. 17“. aria fixarum 12 31”. Func I + 
diameter O. 


38". 
Sept: 12. 17h. oo Venus recens a Statione ſecanda 
ſequebatur Teleſcopicam 17. 40", eaque Auſtralior - 
erat 5 30. He autem Fixa tunc occupavit ꝙ 270 


4 cum Lat. Auſt. 5 *.. 39. 


Oc. 15. 17”. 125 Venus diſtabat Microm. a Fix 
in Crure Leonis 27. * 
— . 


recedebat 7. ſive- 


Muren. 2.0". 6h. 18'- Fapiter regreſſus eſt ad fellas 
-4& b, ad quas obſervatus eſt Avg. 24". & diſtabat à 


66.21% ab 4 vero 11, 36”. 


Novemb. 21. 7*. 38, Jupiter diſtabat à b g'. 19% & 
ub 43. 48", Fixæ inter ſe 15. 30". Jovis diameter mi- 
nor five Axis O. 44". Deinde hora 18. 50. viſa eſt. 
ſtella 4 limbo Fovis quaſi adhærere, cratque quaſi + ſe- 
- midiametri vel O, 15". centro Fovis Borealior. Juxta 
has autem obſervationes conſtat medium Occultationis 
Fixz, interpoſito Fovis corpore, contigiſſe Nov. 21. 29%. 
55'. vel proxime. Deinde ©  - 
 Nov.30.58.44" . praced. Propada 12. 36 Anſftralior 5.36" 
Dec. 4. 6. o . Sequeb. eam 22. 49 —— ———— 7. 47 
Dec. 5. 6. o Repet. — 31. 33 — — 7. 50 
Dec. 6. 6. o Repet.— 40. 30 — — 7. 52 
Dec. 7. 6. o Iterum — 49. 15 — — 7.4 
Ex his ultimis Obſervationibus liquet ov em & Prope- 
da eandem habuiſſe Longitudinem Dec. 1*, 255. 29, 
quo tempore Jupiter Auſtralior erat ſtella 7 40. Ex 
iiſdem etiam conſtabit Jovem in oppoſito Solis fuiſſe, 
quoad Longitudinem, Dec. 6. 12 46. 7 


- * 


N. B. Stellas illas Teleſcopicas 4 & b vocatas, habe- 


ri in Catalogo Fixarum Britannico D. Flamſteedii, 
ubi ipſi « Locus datur, ad annum Scil. 1690 incuntem, 
X 27% 54. 29” cum Lat. Auſt. o 21. 55“; alteri 
vero 5 U 28®. 5'. 24 cum Lat. Auſt. „ Neque 
aliam novimus Fixam à corpore Fovis occultatam & ah 
invento Teleſcopio obſcrvatam, præter Jani dictam 
Stellam 4; ad quam olim arctiſſime applicabatur Jupiter, 
ante annos 83. Decembris nono St. nov. Anni 163 3. Veſp. 
cum Gaſſendus Dinie vidit Jovem huic Fixz conjunctum, 
nec niſi quinque ſemidiametris corporis ſui ſuperiorem. 
Unde calculo debitè inito, conſtabit Nodos hujus Planetæ 
Planumque Orbis ejus, ſitum in Sphæra Fixarum ſervate 
immobilem, vel ſaltem lentiſſimo motu cieri. Vide GAH end. 
Obſery. Tom. IV. p. 162. ... 
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4 eden WY bY curious "Natural Machine 
1 the Wood-Peckets Tongue, Cc. By „lee 
1 B.. Tate ak to ” Roy al | Sociery. 
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A HE ien „ or. Wood-Pe 


— whole Body, Which may deſerve a nice and accurate 


trived and adapted, either for catrhing the Food and Su- 
ſtenance of the Individual, or continuing the Species. 
That this Bird makes a round Hole even in found and 
hard Trees, ſuch as rhe Oak, Horn-beame, Beech and 
the like, is commonly obſcryed and that within theſe 
Foles, the Hollow Win 
the Eggs laid and Bache auf the young Brood fed, 
as by other rs | 
For this pu poſe, has he may be 1 to 


Thigh: 


his Legs are ſtrengrhned with very ſtrong Tendons ; and 
his Tocs, which ate two before and two behind, (as it is in 
ſome other Birds) are provided with ſharp firong hooked 
Claws or Talons Beſides this, his Tail confilts of ten 


 firong ung im or Rump: do that when he has faſtened 
his Claws and Fett into the Clefts and Inequalities of the 


gainſt the Body of the Tree; and 14 ſtands with his 
Head erect, to give the 6rokes with, his Bill. with the 


greater Force. 1 
| Kkkk Thar 
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Me hay foveral 
Particularities in the Structure and Mechaniſm of 


Oblervation 55 Delexiption : all Which are wiſely con- 


enlarged, the Neſt is made, 


perform b 
* hard 2 4 * 2 Muſcles of his Neck, Breaſt, and 
s. areexceeding ſtrong in proportion to the bigneſs 
of the Bird - de bas alſo a very firm ſtrong ſharp Hill, 


very ſtiff large and ſtrong Quills, firmly ſet into a-robuſt = 


Bark of the Tree, he claps his ſtrong Tail-Fearhers a- 
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us 4 * wy that curious "Natwal Machine ju 
the Woqd-Peckers Tongue, &c, By 1 Heb tas 
3 _ Waller B/g late 1 8 5 to * Royal Sociery. 3 
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8 525 F — 5 
YHE-Picus. All. or Wood becker hes Sc . 
F. Particularities in the Structure and Mechaniſm of a 
its whole Body, | Which: may deſerve a nice and accurate 
Obſervation. 2555 [Deſcription : all which are wiſely con- 
trived and adapted, 2 — for catching che Food and Su- 
ſtenance of the Individual, or continuing the Species. 
That this Bird makes a round Hole even in {ound and 
hard Trees, ſuch; as the Oak, Horn-beame, Beech and 
the like, is commonly obleryed L that within theſe 
Holes; the Hollow; . enlarged, the Neſt is made, 
the Eggs laid and Hatch'a; ad 1 2 young * fed, | 
as by other Birds. 
For this purpo poſe, has hex may he enabled to ——_— 
| ſuch hard work; the Muſcles of f bis Neck, Breaſt, and 
Thighs, are exceeding ſtrong in proportion to the bigneſs 
of the Bird : de bas alſo a very firm ſtrong {harp Bill, 
his Legs are ſtrengrhned. with very ſtrong Tendons ; and 
his Toes, which ate two before — two behind, (as it is in 
ſome other Birds) are provided with ſharp Grong hooked 
Claws or Talons: Beſides this, his Tail conhilts. af ten 
very ſtiff large and ſtrong Quills, firmly ſet into a robuſt 
ſtrong Uropyg im or Rump: do that i he has faſtened 
his Claws and Feet — Clefts and Inequalities of the 
Bark of the Tree, he claps his ſtrong Tail-Feathers a- 
gaiaſt the Body of the Tree; and 4 ſtands with his 


Head erect, to e the lrokes ah: his Bill with the 
. Force. * | 
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That he is of he Inſectivorous kind. is apcrain. _ = | 


es esteht creeping on the Gut. 
ſide of . but alſo dn ſuch as are under the Bark 5 
tween the Back and Wood, as e on thoſt in rot · 
and as 1 am N confidenc;on. Worms: and 
other lac in the Ground ; for Thai frequently _ = 
vod the Roots of their Bills very dirty, ds it is in Crowe 
and Rooks, Sc Whence 1 ſuppoſe 4 firikes. his lobe 
ſharp Bill into the ſoft Earth to rake the Worms out of it. 
1 with alſb found their Craws full of ſmall Ants 4 
But tho Conttivance and Merhaniſ of the Nin 8 
chis Bird being the moſt Renimckable. I Hall Rays oi to 
lay before this Ilaſtrious Society ſome few Remarks of 
this curious Contrivance of Nature, with ſome Figures I 
bave drawn by the Fares: HO, 5 order to explain 
This Bird is Known bo — our + da; fender, 
roukd Tongue, to a conliderable: diſtance. beyond the 
End of his Bill; and to draw it in again very quick into 
his Mouth or Bill, with the 3 Inſet Tpicred on the 
bs gt LE buſy.” 
The Chimelian indeed darts odt its Tongue to a con · 
 derable length; and having intangled the Fly in the glu- 
tinous Matter at the End of it, draws it into its Mouth, 
togethet with the Prey; but the Mechaniſm in that Ani- 
mal is wholly different from that of the preſent Subject · 
as may be ſoen by rhe Account the Gentlemen of the 
Heudemy Nopal give thoreof, - in eee for a 
Hiſtory of Him 338 By 
The Protrufiontierefore of the Tongue 10 Pe n 
very ex- 
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even of three or four Inches in this bird | 
traordinary, and the Mechaniſm of the ſeveral Parts for 
that end no lefs Curidus; ſeveral learned and diligent 
Enquitets have attempted to explain it; but 1 am of 


* *. opinion 


2 * 
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| "and* niter a 'Narure, 
Mou.” 2 Mfr bes it ae . Kai Manner 
I loop dee he'throws out by the.means of two 
| flat bony Carrilages, abour ſeven Inches long, and of 
the thickneſs each 10 4 midg Jung Pin, Ji ich are per- 
fectly Smooth and 8 Y- Theſe two, rtilages are 
united at the End, — dee in this place covered with 
Fleſh make the fore-patt 9 the Tongue. Tha reſt of 
theſe Cartilages are ſeparated from vs other, and paſs 
E round under the Ears; and then riſing up behind 
Fa, where they meet again, they paſs over 
. Top. of the Head, and fo extend themſelves to the 
| Root of the Beak. Theſe Cartilages which make the 


' hinger Foal of the Toogue, are. 4115 incloſed in a Chan- 


nel Fleſhy on the ont: ſide, and whoſe inſide is covered - 
. a very ſm9orh ; Membrane. 
Now theſe Fleſhy Channels, which incontpelbaadhore 


in theſe. Cartilages, are the Muſcles by which che 
Torgoe is moyed : for having their origine at the La- 
1. and their inſertion at the extremities of the Carti- 
„it comes to paſs, that when thoſe Muſcles of the 
two Fleſhy Channels, which make the hinder-part of-the 
Tongue are ſhortned, they force the fore · part of the 
Tongue out of the Beak, by drawing the oſterior or 
farrheft end nearer to the Darius: and an the contrary, 
when the Fleſhy Channel which makes the anterior Part 
acts, it draws the fore - part of the Tongue into the Bill 
towards the Larynx. : 

' _ This Mechaniſm of making a hard part, ſuch as the 

_ bony dan are, to come out ang return into aber, 


p. 148. 
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fuck as the G 0 n 400 . 
Kd which are the Muſcles, is made uſe of in Coaches 
o pull up the Glaſſes. of the Dor; tor the String, 
am faſten'd - to the lower pact of the Glals-Frame, 
makes ir riſe when drawn, which reſembles that action of 
the Muſcles by which this Tongue is moved: | 
Of rhele Cartilages and other u and of the Head 
5 of the Bird, Mr. Nan. gives the Figures. 
Either the Wood-peckers in Fance are different from 
outs in England; or this Figure of the Head is very ill de- 
ſigned; it being much too road and large; and the Beak 
too ſhort. 'Belides he makes the two Cartilages to come 
to the Root of the Beak ſeparately, one on one fide, the 
other on the other ſide of it; whereas in all. the Wood- 
I : peckets Heads I have met with, the two Cartilages j joyn 
DB cloſe together about the Top of the Head, and thence 
3 proceed joyned, tho not faſted to one another, a little 
— — towards the right Noſe- hole, where they end to- 
ether. 
5 Beſides upon viewing and examining | ſeveral Subjeds, 
L could not find them agree in divers bs with his 
Account and Explication. For the Muſcles which are 
faſtened to the = ol the Cartilages at the Roar of the 
upper Beak, are not inſerted at the Larynx, but paſs on 
and l are faſtened to the lower Bill. This ait take to be 
| the Muſcles chiefly concerned in forcing the Tongue out 
ok the Bill. Thete is another pair of Muſcles, which, 
being faſtened to the place where the two bony Cattila 
ges are articulated with one ſingle Bone in the fore-part 
of the Tongue ; (as will be . in the 4th Figure) is, 
as I apprehend, the chief pair concerned in the drawing 
the Tongue with its Prey into the Mouth. Theſe pro- 
ceeding from that articulation of the Cartilages as far 
as the Larynx, (each of them ſending a Branch to 
8 che Cartilago Scutiformis) ſrom thence go on along with 
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bY 1 HIST 
es 2 a nd A to A en FOR with» 
1 of the Thorax, . Whete they are inſerted e 
Sup: . 2 tene le- bone, as tis cal- - 
E. This pai ae by J. in the ſecond Fi e 
gurez and by 4: les may: th 1 
There is Mute a. very ſlender whie' Thrtad, — 3 * "0 
ther Tendon or Nerve, I àm uncertain) which accompa- 
nies this Muſcle its Whole length; and which drawn 
gently, (for fear of breaking) -pulls in with it the end of 
the Tongue. As there is ſuch another all along, the . 
Lina to che End at . 
Volker Coiterus, as he ii is an by Gerard Blaſs, 
in his Anztome Animalium, Cap. 24. p. 3 treating of 
the Tongue of this Bird, makes it ro be made of three 
flender = 0 round, and as be ſays bound together: (in- 
vicem colligati:) which is a Miſtake; for tho' "reckoning 
the two bony Cartilages for Officals, © yet the third 
is not bound up with them, but BE ng to the End 
of them. The ſame Perſon ſays the Tongue may be thruſt 
out to the length of an Inch and a half, whereas when 
drawn in,. it is ſcarce half an Inch long; when in reality i it 
may be thrown out near four inches; and believe can- 
not be drawn in, ſo as to be leſs than an Inch and 
quarter, vir to that place where the two Cattilages 
ate qrticulated with the ſingle Bone. Beſides he makes 
the uſe of the long. flat Muſcle running over the Top of 
the Head, to be (if I rightly apprehend his meaning) ro 
draw the Tongue to the. upper Jaw, whereas their uſe is 
-for thruſting the Tongue our of the Birds Mourh. 
But this Perſon having given no Figures, has rendted 
what he fays leſs intelligible; tho indeed he mentions 
two pair of Mufcles, as there are ſo many chiefly con- 


cerned, yet there are at leaſt two other pair, that affi 
the Performance. | SR ye eps 5 
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they are to the 
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5 or) 
ene nnter Ghstiucgs which 1 ed 3 ö 
two Pyr anidal Glands; for I take the uſe of that aer; 
tg be y, if not only, to lubricate the Paſſage in the 
n for che more a fipping- ofthe: Cartilipes WB 
therein: 4x1; 576 by. I e 178. SOM "+. ia "z 
"He deſeribes the Muſcles for exerting the Tongue 1 
— 3 _ 


— 


extends them from their Inſertion 34 — lower 
the End of the ſpringy Ligamen!}, as he terms what I 
call Cartilapes; to 5” which he adds another ſmall I 
ment capable of Extenſion, at the End of the other - 
two next the Noſe, which when che Tongue is thruſt 
out is relaxt and ſtreteh' d. He allo deſeribes rhe pair of 
Muſcles faſtned to the Root of the Tongue and 0s He. 
"tes, ſerving to dtaw the Tongue into the Mouth: theſe he - 
, makes he > wound round about the Aſrra Arteria once or 
twice, in which I think there is ſome Miſtake; being of 
_ opinion the Mechaniſm for this Action of drawing in of 
the Tongue, is different from what is here deſcribed, as 
in the Explication of the Figures i ſhall endeavour to — 
ZBut not to inſiſt e Patticularities mentioned in 
this Deſcription, which, for want of mote Figures to ex- 
plain the ſeveral Parts info” curiouſly conttĩved an Organ, 
is not fo clear as might be deſited (there beingiburOne, - 
and that a wooden Sur of the Head; Tongue, Bones, 
Muſcles, Fc.) 23 ſhall now pr to the! Explication 
of the ſeveral Draughts I made, [with whar eactneſs 


0d cate I could, in & ot 10 ſeveral 2 bac tg 
n N > v1: Na oC 138: La 
en "FIGURE: the Firſt : 
Kae hs Head with patt of che Neck of this - 
Bird, rhe Skin bei taken off, in which, , 56g 0 
3 The Scull. bavibg two ſhallow Grouves of Oh aunels, - 


or rather one broad 2 with a fnall Riſing iu the midſt, 
on the Siuciput -br Back · patt, from- each ſide of the 
Neck to the Top of the Head, where t hey unite into 
one 


Ld WE 

MEE FRY dating towards the, right See 
l ole for he Noftil en that fe ate. a6 
ls the Hole or paſſags for Hearing... pr 
Al. A large white Gland, containing a 8 it 
-quor, almoſt like Cream as to Colour . Conſiſtence, 
which emprics it ſelf into the Mouth; An. to lu- 
| ricare the Cartilag 33333 BY 
e. The Eye, which has a Bony Ring, encompaſſing 


che . 
V Part of de Tongue, Which in this Figure is re- 


. as almoſt all. * the intothe Mouth, of which 
E when I come to geſeribe che Cartilages, Ec In the 
2d Fig 
2. Part che Neck, which is large and furniſhed 
1 g Muſcles. /. "y the Fu 5 
L 75 Oeſo 5 0 y wi at e Fa 6er, 
and e le e, e, me 1 8 9 of . | 
I. i. i. | & long, eee nd flat Moſde i in reſpect of 
its breadth, which is about f of an Inch, reaching from 
the end of the Cartilage at 4% to the under Bill or 
Beak at i, to the inſide of which-it is is very wp; mm 
ned; a8 is ſuch another on the other fide... 
1. The under Bill very ſtrong and ſharp poijeel, ar 
ticulated with the Scull 2 a little behind the Ear hole l. 
. L The Cartilage on one fide, the other being 
Aly che fame! This Cartilage is Round, ver Smooth, 
Even and Slippery,” about the ſize of a pretty large Pin ; 
and reaches, when the Tongue is drawn in — 1 the 
Muſcle 7. 1. relaxed, from the Root of the upper Beak 
at c, to the Root ef NK properly ſo called, or 
to the Bones of the Tongue where they are articulated, 
being bent like a Hogp| as in the Figure, ſlipping very 
freely in a Sheath or Membranous 4u&ss faſtned on the 
outward. or convex Edge of the flat Muſcle 3.5, 1. which 


Muſcle accompanies it from its end at c, almoſt to cn 
en 


- 


. Fo 1 
ll of as at's or Sheath, whick's opens at's Hole A 
little before the x; (as will bg = in. the third _ 
Figure) and thence che Muſcle praceeds to its Inſertion 
I wut „ the concare Edge of this 
1 there is 2 c tranſpatent ut ſtro > 
Membrane, ſtrained like a Drum-head to the Scall at. — 
where it is very ſtrongly faſtned; this Membrane is fur 
niſhed with Capillary Veins and Arteries, and doubtleſs 
agg 2a 22 repreſents this Manns. Cog wed 
e, When the Lo is exerted, parts: 4 t 2 
Ink n be Roset che Back Web ein A 
0:0, A pretty large Vein and Arterr. 
p. p- A Muſcle reaching from one Ja to- 3 N 
under the Throat, ſerving as a Bandage to keep in the 
Cartilages, and the Root and os. Hyeid's of the Tongue, 
as may call it, fram ſtarring out at that Part where are 
the articulations of the - Cartilages; with the ; $49 
when by the Muſcles, inſetted into the Sheath at ar near 
and thence paſſing to the end of the Tongue, it s 
drawn into eilen 26 61 bad v 

2 One of the laſt mentioned Muſcles, which. is. 
of the ſize inahe Fagures:and faſined zo the * 
ol the Bird, cut off at- | | 
6. The Aſpera Arteria conſiling of perſect Ringe 
1. f. 1 a accompanying the Aſpers Arteria. 

236 noi RLIoanut eM es 13 * \ = i 
ei 18 U: RE the Second. 0 @ bie MI 
> 4: The under rar of we lower Bill ef 
B. b. The Tongue. 

5. The Place where the two Carcilages . two Honea 
repreſented by f. J. in Fig. 4. are brought into waa 
cloſed in one Tube or Membranous Sheath: . | 

C. C. Two Glands diſplaced in this Fi oure, "EY 

c. c. Two Muſcles. — theſe Glands, * faſt- 
ned near the end of the Bill. 

Ll 11 D. D. The 
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1 4 The tuo Bo Garrilap es, bs ICY 
each ſide of the Neck; but united at l. Tak 9 

be e, e ee. Ihe of Muſzles;. one 1 
each Cartilage -from- the End of it at the upper Bek, 
2 * adhering co che Hagia. in which. u g. till 

about nnen e. 
, The place where theſe Muſcles kave the Pagina, 
and paſs on to the infide of the Bill, where they are in- 
— * Tlleir Action 1 to thruſt the Toogue forward, 

dut of the Mouth. Sinne 

eg, Apa ef Maſcdes fuſlied's Lale ies rh the . 
nax, to the Muſculous part of the Aera Arteria, at i; 
| the other end of them going up to the place h at 
the Root of the Tongue, whence they gu on incom- 
paſſed by the Fagins to the articulatiom of the Cartilages 
with the two Bones. I take their Action to de to. draw 
the end of the Tongue towards the Lyn. 
- k. E Two Muſcles ſaſtned at one end W N the 
Werbe under the Merry. thought or Clavicula ; and at the 
other Ends to the articulation of che Cartilages with the 
two Bones of 8 in Fig. 4. > Theſe have 
the forementioned Nerves ying them. I take 
theſe to be chiefly concerned in drawing in the Tongue; 
each of theſe ſends a Branch to. tho Gxiſle at the. Top of 


the Aſpera Arteria at u. 4 
J. I LI. Two Muſcles running r and faſtned to 


the Sides of the Aſpera en from the Thorax to 
the place where they are united, where each of them 
ſends a Branch; which binding over the Bones and Carti-: 


lages g oes on to the Faxces,. where they are inſerted. 


1. A Cartilage at the Top of the Afpera Arteria. 

0. . The Aſpera Arteria. 

. The Neck * like an 8. ＋ he Wind- . 
l 


and Cale Bird 5 akva on n bt * of 
r | 0 . * fi 


* * 3s 242 — 1 


FIGURE the Ts © 
4.4 ht two long flat Muſcles repreſented by 3. i. 
in the firſt Figure. Theſe join cloſe to one another at the 
Top of the Head, and ſo paſs on together to the end of 
the Cartilages 3 to the end of which, as I take ir, they are 
faſtned : from whence a ſlender weak kind of Ligament 
reaches to, and is inſerted ar, the right Noſe hole, at the 
Root of = upper Beak. This Ligament i is relaxt when 
the Tongue is thruſt out. 
b. b. The Cartilages running in their 2 on the 
out ſide of the ſaid Muſcle. 
c. The Larynx or paſſage to the Aﬀpers Arteria. I 
obſerved no Fpięlottis. 
4 3 & Two Articulacjons or Joints i in the under Beak 
or Bi 

. The Hole or - Paſlag ge, whereby the Ne in its 
Vagina comes out and is drawn in again. 

F. What I call the Tongue, in the inſide of which the 


1740. 
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two Cartilages are brought together, till they are both 
articulated to one lingle Bone, at the end of 1 we 
Horny barbed Tip. | . 

g. One of e Byramidal Glands. P 
* lower —_ | R * 
e FIGURE the Founth.. | 

A. That part which I think may moſt. — be called | 


the Tongue; a ſmall Bone running thro it: This, as fat 

as c, is Flat and Thin at the Sides. It is cut away at d, 
to ſhew the Bones within it. 

5. The Horny Tip of the Tongue, abour ag uarter of 

5 n Inch long, ſtrong — ſharp, furniſhed with for or five 

Barbs on cach fide; on "with an infinite Number as 

L 2 | 


Coiterus 


520 * 
Coin ſa ys) Theſe 2 4. ſharp eee ike- 
the ſmall Teeth at the Root of 74 Tongue, and Begin- 
ning of the 65/5, in the Pike and Jact - Fiſhes, in that of 
Eagles and the like; ſo as to let the prey ſlip eaſily on, 
dut not ſo cafily' get off again. 5 
c. The End of the Bone of the Toiigue where rhe 
wo Bonny Cartilag es are artfevlated; © 0 46: 


4. The place Were the upper part of the” Tongue i 
cut away to ſhew the Bone. 


e. Sevetal (mall Fendons, or rather, as 1 take chem to 
be, Nerves running thro! the Tongue. Of theſe ſome go to 


the End of the Cartlages, others company” the Muſcles | 
to the Neck. 

. f. f- Two Bones or Cartilages; which in'the Bird; are - 
united by a thin Membrane as far as the next joynt, ſo 
as to open aſunder to ſome diſtance, but not to ſeparate 
| quite. "Theſe two Bones ſeem to anſwer to the ofſa Hei des 


in other Creatures. At the Place marked g. g. the 


Muſcle that draws the Tongue into the Mouth is faſt- 


ned, or rather leaves the Tongue at that place; it ha 
ving its Inſertion near to- the End of it: This Mulcle Is. 
repreſenred by 4: 4. in the firſt: Figure. 
5 h. The two bony and ſpringy ! Cantiloges tunnibg | 
on each fide of the Neck; which being joyned clofe to- 
gether on the Top of the Head, paſs ſo joyned to the 
Noſtril, or Noſe-Hole on the right Side: 
From the Conſideration and comparing of theſe four 
Figures, the true Mechaniſm and Motion of the 
Tongue, ſeems to be in ſhort thus: The two long Muſcles 
inſerted near the End of this lower Beak. —4 teaching 
to the End of the Cartilages, being contracted, the 
round Hoop of the Cartilages is drawn up, ſrom each 
fide of the Neck, cloſe to the Pyramidal Glands; and at 
the ſame time the Muſcles that draw the Tongue into the 


the Mouth being relaxed, and the Articulations at c 
| and 


* 


C! gat * 
al g. g. in the qth Figure, brought near to a ſtraight Line; 
the Tongue is thrown out to the length of 4 or 5 1 
But when thoſe long Muſcles are relaxed, rhe pair 
of Muſcles repreſented by &. k. in the ſecond Figure, 
being contracted, draw the Articulaxions g. g. where 
they are faſtned; down into the Throat or wide looſe 
Skin of the Neck: and at the ſame time the Cartilages 


opening into a wide Hoop; the whole Tongue drawn. 


into. the euch, ee els T 
8 FIGURE the Fiſh 24 9100 u n 
Wann 971 25 meg: , AT 1 
A. The Seull.. 5 Ne \ \ 77700 Cy 


5. The ſhallow Crena or Gtoove, for the Cartilages. 

c. The Place of their Ending at the right Noſe-Hole: 
4. The Orbite of the Eye. 

e. The Hole for the Optic Sabin >, is 


' 2 1 A Hole or  pallige thro' from one Omi e the 


other. mean; n ANY n wy £2165 
4. A Bone covecing the Hole to the Ear. 
h. The lower Jaw and Bill. 


e fot ft = dach right Side. DENG 


&. The Os Jugale. ask : ba 28 
4 "BRO upper Bil- RE at 61 £2795, 2 * vy 
— „Ane enen Li 24. 1 
FIGURE: the a e 
9 Ae net 0 | 
| Rep 8 KO ri abs! ai r dots in in which there 


are = Digiti — and two behind. The Strength, 
Largeneſs, and Sharpneſs of the hooked Claws or Ta- 


| lons are remarkable. 
FIGURE 


. ARidge or Proceſſus in the Seull, beginging at the 
Roor of- ey upper Bill, and keepia axhe two Ends of che 
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ne Oefopha 

- ,B. The: 9 N pa 1 — and 

ned with a nn The! nn n filled 

with ſmall black Piſmires ;- az alſo 4 cl 2 4 
0 to 


+C::Fhe Fe: entriruſus or Gizzard, which Jayne, 
dhe Inglavies. 


d. d d. The Inteſtines nearly of the fame bigneſs for 
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the whole Length. 1 W FF 31 | 
e. The beginning of the kack. 5 
7 Tas res | | 13 * 1 LI 8 5 
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Fleukk ce , 


"One of the middle pair of, Feathers X he Tail, in 


Which the great Strength of he ill for ſo ſmall a 
2 n. and its bifurcate End, ace very en c 5. 


FIGURE the. Ninth... eee 


The Roof of the. Mouth, where tis obſervable, that 
"as Rima or Paſſage for the Air to the Noſtrils, is beſer 
on each ſide with a Row of 10 or 12 little ſharp Teeth, 
with their Points ſtanding inwards, towards the Gua. 
Theſe take the Prey from the end of the Tongue whoſe 
Barbs or Prickles ate moveable, and are to — it from 
going out of the Beak again with the Tongue, and 
from — ic ne to the r 
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III mY Natural Hi joy * Deſi Fi the che- 


nicaopterus er Flamingo; vith tio Views of the 
Head, = three of the Tan owe, of that, beautiful 


d e 1-9 
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Soviele. (4), and not long after it is called pris 
Soi ins . (I) by Fhileftratus in his Life of: Ae es 
Tyaneus. Apicius, Plinius, Sactonins, Favepal, and other 


niaopterus Hellanius (c] ſays, that in French it is named 
Ie Flement. or -Flambant- Scaliger- affirms, that in Pro- 
venct they call it Flammant ; And (4) Gefner ſays it may 


writes, that in Sardinia it goes by the Name of Hamin- 
ge; and de Lact tells us, the Spaniards in the Veſt. Indies 
call i it Flamenco Dr. Gharlton and Dr. Grew convert the 
Greek Appellation intg Engliſh, naming -it- the P hen. 

Copter : And Sir Hans Sloane, in his Catalogue of Jamaica 
| Birds annexed to Mr. Ray's 


feun bug Hato from the Name Ween! it by Belloning : ; And : 


458 


6 Ari ſtopbh. Aves. $6. 4. 00 pile. Lib: 8. pag. 387 Ei. Paris. | 


PP - fal. (e) Bellan.Hiſtaire des .Oyſeaux, Lib. 8. Cap. 8. 4) Gefner 


"7 des Iſtes, &c. p. 300, 


and wirpinimiin * kae Wee M. D. 


Ir was the famous Comical poet 4 that 
firſt makes mention of this Bird by the Name of 


Latin Writers, retain the Greek Word, and call it Phe» - 


be called Avis Rubra per excellentiam: (e) Aldrovandus- 


Synopfis Avinm,  ſtiles it the 
Flamingo. () Du Tertre — 5 it le Flamand, which dif- 


Hiſt. Anim. Lib. 3. (e) Aldrev, Ornithol. Tom, III. Lib. 20. Cap. 4 00 


KO 


ed. Bellonins ſays tis called in French Flambant, not 
only from the Bate- Colour of its Wings, 


flammeo roſtri, crirum, pen 


drum Galli Flammant 
| quales Jelent eſſe Flandri. 
name it thus rather from the flammeous Colour of the 


— _ * COPY ü 
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to mention no more. (g) Ds Hamel an tis commonly | 
.call' d Bechars in France. 3 c 


* * f F 0 r 
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Au FEY diffecii Be 5 Naines-may be eaſy Ge, ; 
{bak the Colour ee in its Wings.” Thus 


| Martial (Epigram 58. Lib. III.) ſays of chis Bind: - 


; Nomengue  debet que rubentibus pemi. 
And again (Epigr. 7x. Lib. XII) he makes i it give the 


rue Derivation of its own Name; "28 


Dat abi pen ma rabens namen. 


| "Thi Greek Nahe is 080% 61 wo, „ ber 
51 ' puniceiu, uber, 4 and Tr 5 Al. 4, 4 Wing tes 7 
rubentitus Alit; which thing in different Words is ex- 
pteſt as follows, by the ſeveral Authors I have conſult- 


4 Dattyborem 
colore, i. e. a Scarlet or lig hit red, like the Fruit of the 


: Palm or Date-Tree talled in Steck pos; but alſo from 
the Luſtre of the Colour reſembling Flame: or as AlAro- 
vandas has it, quod velot 51 fer ejus rubedo emicet. 


The Words of Geſner ate, Ego Gallicum nomen 2 rabro & 
Fe. rms in aliquibus partibas 

 colore inditum eſſe tonjecerim : ant forte quonlam ex Flandria 
hyeme 4d Natboneniſis Frovineis maritinls volat ; nam Flan- 
4 vel à curporis proceritate, 
r. Wiiloughby (H) ſays the French 


"wings and Feet, than chat it comes ö in che Winter Time 


(9 Hig, de J dead, W 5. 213. 0 Ornithologie, Lib. III. $:8, 27 
” 
from 
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from Flanders. For he believes there was fcarce ever ten - 
in Flanders a Bird of that kind; fo fat are they from | | 

being common there, and flying from thence into other 

Countries. (&) Dr. Grem believes it named in Greek from 

the Scarlet Colour of its Wings; and Flamment in 

French for the fame Reaſon. Du Hamel explains its 

Name Becharu by Aratri-roftrum, ( quaſi Bec-Charriie 

guoniam roſt rum ejus aratri inſtar inflettitur. © 

| 1 4 . . 
All Authors, from 4riſtophanes down to Aldrovandus, 
have accounted the Phenicepterus a Bird of the Palmipede 
or web-footed kind; and tho' this laſt named Author 
will not allow it to be ſo, yet he is forced to own that 
it is not a true Fiſſipede or digitated Fowl ; nam & men» 
brane digitos ſepientis quoddam habet rudimentum, are his own 
Words, Dr. Charlton only, among all the later Natural 
Hiſtorians, has approved of his Diviſion, and according- 
ly ranked the Phænicopter in the Claſs of Aquatick Fiſi. 
pedes. But that it is a Water-Fowl all agree; 4riftopha- 
nes calls it Ajzrai©», i. e. paluſtris 3 and Aldrovandus lays. 
of it, Avis eft aquas amans: not to mention others. 
CY _ Differentie. EYE 1 
I find Authors are filent as to the different Sorts of 
this Bird, only Aldrovandus gives us two Figures thereof 
that are not a like. ele 
. Locus Natalis. | 
This Bird is found in three of the Principal Parts of the 
World, that is, in Africa, America arid Europe. Helio: 

Adora (Athiop. Lib. 6.) calls it Neawmw pamizowleegy, 

a Bird of the Nile; and the old Scholiaſt upon Ja- 

venal (Sat. xi. ver. 139.) affirms, that abundans eff in 

Africa; and Du Hamels Words are, Inter animantes 
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(4) Muſeum Reg. Foc, Pe 67. 
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4 6. mole commendantur, Avis ills ex AE PI allata eb, 
quam Veteres ob plamas in Alis rubeas Phæœnicopterum dix- 
ere. John de Laet writes, that there is an Abundance of 
them in the Iſland of Coba, as alſo at the iſle called Rocca, 
lying on the Coaſt of the Province of Venexaela in South 
America ; and Rochfort ſays the ſame thing of the Hand 
of St. Domingo. | 
(1) Dampier ſaw ſome few of them at Sal, one of the 
Cape Virde MNands: He hath likewiſe ſeen ſome of them 
at Rio la Hacha; alſo at an iſland near the Main of 4- 
merica right againſt Queriſas, call'd by the Privateers 
Flamingo- Ney, 22 the Multitude of theſe Fowls that 
breed there; and he never ſaw of their Neſts and Young 
but there only. | 
Tho” theſe winged Creatures live for the moſt part in 
thoſe hot Counts, yet they ſometimes viſit us here in 
Europe. and ſo may be accounted amongſt the Migra- 
rory Kind, or Birds of Paſſage, which is confirmed by 
the Teſtimonies of ſeveral . 44 For, 
Bellonius told us long ago, migrant ultra mare, wt are 
often taken in Itah, and oftner in Spain. 
(m) Gaſſendus ſays they are frequently catched in the 
fenny Grounds and Marſhes about Arles in Provence, up- 
on the Rhone. 
Geſnerus. Quidam mihi retalit avem hanc non procul ; 4 
Monte-Peſſulano capi. He ſays in another Place, that they 
ſwim in Flocks not far from rhe Shore in Mediterraneo 
Mari Gallico. 
Willoughby writes, that in hard Weather in the Winter 
Time, it comes over to the Coaſt of Provence (and is 
oſten taken about Martiquez, a Sea Port Town in that 
Country) and in Languedoc, and is frequently found about 
Monzpelier : But whence it comes and where it is bred, 
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(!) Damp. New Voyage round the ld, P. 67. (m) Gaſ. Vita Pei- 
reſe. Lib. I. in fine. 


to 
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to me, ſays he, is un 
in the Latin Edition of his Works, but added to the 
Engliſh which was publiſhed two Years aſter the firſt. 


However, he ſays poſitively, that they don't come from 
Flanders, where they are ſo far from being common, as 


ſome alledge, that there never was o 
Country. 1 e 
(a) DriCharleton informs his Reader that he was preſent- 
ed with the Skin of one of theſe Birds, well ſtuffed and 
dried, by a Gentleman at his Return from the Univer- 
ſity of Montpelier, near which Place it had been taken. 
Hujus exuvias rite conditas infertaſque mihi dono dedit præ- 
nobilis Juuenis D. Thomas Crew, Eq. Auras. 
(o) Dr Liſter ſays, Frequens eft Plænicopterus in paludibus 
maritimis ad mare Mediterraneum Provincie & Languedociæ. 
Whether this Bird were known to Ariſtotle is a Que- 
ſtion; for all our Writers of Natural Hiſtory agree, that 
the Phænicopterus is no where mentioned by Name by 
the Philoſopher; yet they can hardly believe that he 
was ignorant of a Bird ſo clearly deſeribed by his Con- 
temporary Ariſtophanes. Mirum eſt, ſays Geſner, hijus 
tam pulchre & eximiæ Avis nomen ab Ariſtotele taceri, cum 


ne ſeen in that 


Ariſtophanes, qui vixit eadem atate, meminerit. Sed Gre» 


cis etiam raràm eſſe hane avem puto. 

Bellonius thinks that Ariſtotle deſcribed this Bird under 
the Name of Glottis or Lingulaca, as Theodorus Gaza tranſ- 
lates it. Alarovandus is of the ſame Opinion, but Ge- 
ner and Scaliger are not; for the firſt ſays, Fgo verò iis 


quas Gallinulas aquaticas noftri vocant avibus Glottidem ad- 


numero, que omnes fiſſipedes ſunt : And the latter in his 
Commentary upon this Paſſage ſays, Glottis an em que 


— — CS — 


i Charlton de Differentiis & Nam. Animalium. (o) Liſter Aunor. 


in Apicium Celium, Lib. VI. cap. 7. 
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known. NV. F. This Paſſage is not 


quod quidam de Phoe- 


= — 
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 - Viftus Ratio, Nidificatio, VHolatus, &c.- 
* Geſner ſays, circa lacus & paludes victitat, and that it 
feeds on Perwinkles and Fiſn: And by Dampier's Ac- 
count we learn, that they delight to keep together in 
L Flocks; and feed in Mud and Ponds, or in ſuch Places 
where there is not much Water; that they are very ſhy, 
and therefore it is hard to ſhoot them; that they build 
53 their Neſts in ſhallow Ponds, where there is much Mud; 
which they ſcrape together, making little Hillocks, like 
{mall Iflands, appearing out of the Water, a Foot and 
an half from the Bottom: They make the Foundation of 
thbeſe Hillocks broad, bringing them up tapering to the 
Top, where they leave a ſmall hollow Pit to lay their 
Eggs in. And when they either lay their Eggs or hatch 
them, they ſtand all the while, not on the Hillock, bur 
over it, with their Legs on the Ground in the Water; 
reſting themſelves againſt the Hillock, and covering the 
hollow Neſt upon it with their Wings: For their Legs 
"= are very long, and building thus, as they do, upon the 
Ground, they could neither draw their Legs convenient · 
ly into their Neſts, nor fit down upon them otherwiſe 
than by reſting their whole Bodies there, to the Prejudice 
of their Eggs or Young, were it not for. this admirable 
Gontrivance, which they have by natural Inſtin&. They 
never lay more than three Eggs, and ſeldom fewer. The 
young ones cannot fly till they are almoſt full grown 
but will run prodigiouſly faſt. Thus far Dampier. 
Du Tertre, in his Hiſtory of the Iſles, &c. gives theſe 
further Circumſtances. Ces o) ſeaux, dit il, ont le ton de 
la voix fi fort, qu il 1) a perſonne, en les entendant, qui ne 
. creuſt que ce ſont des trompettes qui ſonnent. Ils ſont tou- © 
joo en bandes, & pendant quils ont ls tefte cache, barbo- 
tant dans ] eau comme les nes, pour trouver leur mange- 
aille, il y a toujours un en ſentinelle tout de bout, le col tten- 
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ds, Teal circenſpe, & la teſte inguiete. S f. qu'il ap: 
perroit quelqu un, il ſonne la trompette, donne Falarthe' an” © 
quartier, prend te vol tout le premier, & tous les autres 12 — 
- ſuivent, Ils volent en ordre comme les Gries; que fun lern 
pent ſurprenare, ils ſont fi facile a tuer, que les moindres bleſ- 
ſures les font demenrer ſur la place: Ils ſont rares & ne ſe voy- — 
en jamait, ft non dans les ſalines le plus eloignees du Peuple. 
On les écorebe, & de leur-peanx on fait de fourreurs, que 
Len dit etre tres utile a ceux qui ſont travaillez des froideurs - 
S aebilite a” eſtomac. CITE PS - 9 n 
() Rechfort likewiſe informs us, That Ils ont F OHπe && © 
PF Odorat fi ſabtite, qu ils eventent de loin les chaſſeurs, & 
les armes à feu. Pour tviter. auſſi tout ſurpriſe, ils ſe poſent 
volontiers en des lieux decouverts, & au milieu de marecages, - 
on ils peuvent appercevoir de loin leurs ennemis; & il y en 
4 teujours un de la bande qui fait le guet. Ils ſont gras & 
ont la chaire aſſex delicate. On conſerve lear-peau qui eſt cor- 
vert d'un mol duvet, pour Etre iemploye: ance meſines uſages 
que celles du Cygne & au autour 9 
De Laet obſerves, that theſe Birds are ſo accuſtomed 
to Salt Water, that the Iadiaus, when they tame them, 
mix Salt with the freſh Water for them; elſe they pine 
away and die. And though A4riftophaxes ſays it is d Twv 
19a, or not uſed to be tame; yet Gaſſendus writes, 
that M. Yarius, Preſident of the Parliament at Ai in 
Provence, and a great Friend of M. Peireſe, uſed to dir: 
vert himſelf with feeding them with Bread moiſtned 
with Water, which they commonly eat in the Night and 
not in the Day Time, The ſame learned Perſan obſer- 
ved, that they could diſcern the Approach of cold Wea- 
ther, and would come to the Fire, ſo as ſometimes to 
burn their Feet; and that when one Foot pained them, 
they would go upon the other, uſing their Bill inſtead 
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(p) Hiſtoire des Antilles. | 
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obe Foot, With the other drawn 


che Romans, and 


_eired Epigram: | 
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ſlepe Randing e on 
up to their Hreaſt a 
their Feathers: And . that vary * n ſerved 
their Turn. 

| Uſe. . 


This | beauriſil- and ſcarce Bird vas much clecined 'by 
— mado uſe of in their coſtiy 
Sacrifices and ſumptuous Entertainments Thus Szeto- 
nin (q) deſcribing the exquiſite Sacriſices which were 
appointed by the mad Emperor Caligula to be offered 
ro himfelf as a Divinity, ſays of them, Hoſtis erant 
Phenicopteri, Pavones, Tetraones, Numidice, Meliagrides, 
Phafiane, que generatim per fingulos. dies immolarentur. 
And the ſame Hiſtorian relates further (r), that this 
Emperor pri die um periret ſacrificans rel perſus_eft Phe- 
nicopteri ſanguine. 
That the Tongue of this Volatile was much com- 
mended, and in great Eſteem, for its excellent Taſte and 
moſt delicious Reliſh, will appear from the following 
Quotations. And firſt we read in Pliny (), that Apicius 
ſaid the Tongue of this Bird was a delicious and ſavory: 
Bit, Phænicopteri linguam precipui eſſe ſaporis picks: de- 
cuit, nepotum omnium altiſimus gurges. | 
The Poet Martial * the ſame thing in the afore- 


« of the burnt Foot; That they 


— 


Dat mihi penna ſhed nomen: ſed lingua Cola 
Noſtra fapit; 


And Juvenal (991 in that Satyr where he expoſes the ex- 
travagant Luxury and Gluttony of the Romans, men- 


0 Sue toni Caligula, F. 22. [x) Scalg. $. 57. () Plinii Nat. 


| Fiſh Lib. X. cap. 48. (t) * Sat. XI. 


tions 
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dions this Fowl, amongſt ſome others 


they made uſe of in their Feaſts: © © 
Et Sceythice volucres & Phanicopterus ingen. 


1 We read in Sactonius how the Emperor, Vitellius bad | 
them often ſerved at his Table, with a great many more 
Varieties brought from the moſt diſtant Parts of the 


' Univerſe; his Words are, ( In hic Scaroram jorinera, Pha- 
fianorum cerebella, linguas Phænicopterum, Murænarum lacłts 


petitarum commiſcuit ; hoc eſt, ab extremis impecii finibus 
Orienrem verſus & Occidentem. And Heliogabalus, another 
of the Roman Emperors, as Lampridius writes, treated 
his Courtiers with ſumptuous nice Diſhes made of the 


Inwards and Brains of Phænicopters, exhibait Palatinis in- 


gentes dapes extis & cerebellis Phanicopterarum refertas. 
What is related by Gaſſendiu, in the Life of that learn 
ed Nobleman Peirestius, is no Argument againſt the ex- 


cellent-Reliſh of the Tongue of this Bird - For his Friend 
Harius, who therein ſeems to contradi@ the received O: 
pinion, was at that Time juſt upon the Recovery from 
a long Illneſs; he had no Appetite, loathed all Sorts of 
Meats, and mended but very ſlowly; fo that its no 
perceive all the Reliſh of that nice 


Wonder if he did not 
Bit, for which of old it was ſo much commended. Be- 


Fleſn of this Bird, (as will appear from the Original.) Ro- 


tem mirari ſe, cur illam Apicius apud Plinium, & Imperato- 


res Caligula & Vitellius apud Suetonium, Heliogabalus er | 


Eampridiam, & nonnulli alii tantis in delicis habuiſſent. 


Eſſe enim eam injucundam, ant ſaporis certe non exquiſiti, 
aquaticarum aliarum inſtar, cum etiam piſcem oleat; unde a 


— 
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(u) Suetonii Vitell, §. 13. 


2 Carpathio uſque fretoque Hiſpanie per Navarohos ac Triremes 


ſides, his Anſwer is not as to the Tongue, which was 
owned to be much: ſweeter than that of a Kid, bur to the 


gatns ſabinde fuit de ſapore carnis Phænicopteri. Excepit au- 
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cocturam defrutum mittis, coloras : adjicies in mortarium 
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ſolum ſunt 


"uſui in faſtuofis conviviis, carnibus aliarum auium obe- 


gendis. Loy 


TOY ET OTE: Kee: Nit te * 
The Way to dreſe the Phænicopter, und how to make 


a Sauce fit for it, we may read in Apicius s Book de Obſo- 
niis & Condimentis, ſeu de Arte coquinaria, Lib. Vl. c. 7. 
Phenicopterum elixas, lavas, or nas; includis in cacabum, 
adjicies aquam, ſalem &. aceti modicum; dimidia cottura - 
alligas faſciculum porri & cortandri ut coquatur Prope 


piper, cuminum, coriandrum, laſeris radicem, ment ham, rutam : 
fricabis : ſufſundis acetum: adjicies caryotam. Jus de ſno 
fibi perfundis, reexinanies in eundem cacabum, amilo obligas, 
jus perfundis S inferes. Alitet. Aſſas auem, teres piper, li- 
guſt icum, apii ſemen, ſeſamum, defrutum, petroſelinum, men- 
.tham, cepam ficcam, caryotam ; melle, vino, liquamine, ace- 
to, oleo & defruto temperabir. 

Philoſtratus Puniceam Avem, i. e. Phenicopterum, inter 
menſarum delicias numcrat, Lib. VIII. Vitæ Apoll. 

(x) Wormius. Linguam hajus avis veterilus Romanis in 
deliciis olim fuiſſe docent cupediarum magiſt ri Apicius & alli. 
Dr. Grew. The Tongue of this Bird, as Apicius ſaid, 
was a delicious Morſe! amonſt the Romans. 
N. B. In the Treatiſe de Obſaniis & Condiments, that 


goes under the Name of Apicius, there's no mention 


made of the Tongue of this Fowl: For as Dr. Liſter 

well obſerves, Apicius noſter hic filet de lingue præcipuo 
ſapore: Which is a pretty convincing Proof, that this 
Book de re 8 is only a Collection made by 
ſome modern Reman; the Name of the old Apicius, that 
great Maſter of the Art of Eating, being only prefixed 

to it, for the Benefit of the Bookſeller. | 


(x) Miſeum: 


Dampicy 


—— — — 


F 2 cm) 
. ee The Fleſn of Sb any and-old is ban 


"and black, yer very good Meat, taſting neither fiſhy 
nor unſayory: A Dith of 1 Tom ngues being fic 
are large, having a large 


for a Prince's Table. 
\ Knob of Fat at . Which ia un excellent Bit. 

D. Tartre. Ia chair en e excellente, quoy 4 elle ſent 
un den la. marine: mai ſur toast la langue rae * te = 
ene e wy puiſſe etre mage. 
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Magnin. . ee 


According to Bellenins this Bird is of FY eh of 
the Fowl he calls Elorzus, which is our Corliep... ... 

Stallger compares it to the Heron, magniteds ei Ade. 

© Geſner ſays it is as big as a Ciconia or Stork, or rather 
bigger... _. 
Alarovandus writes, 5 4. mag ni dne d ego. v 1 
Hero, quis Avem nunquam 1 vidi. 
Dampier. The Flamingo 18 185 art. t. 0. haze gn — 
like the Heron in See bi "bigger and of a reddiſh 
Colour- i 
Ping: Tertre. Le Nee of. wn oiſeas Wy, | comme une Ore 
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Du Tertre. I 4 le can DDE mens fr 2 


4. 1 "Bean, . long d'une dem ſe. — N. 36 DNN. | 
I \ ew ir \ 2. WN 4 55 — \ AD Msn 1 ü 
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Scaliger writes, that therhill bes this: Fow!'is neither 
Qreight. nor altogether crooked : Roſtram neque rec tum 
- Nann plane 


C3 534 on 
mem? babet, "gibi arcus partems al, 
"oY 24 
5 ; ehis Bird ro the Crone for Big- 
48. ; her . fere longuadine ad * 
| +: tabercais quibaſium aſpire 
- | Mavevanudes ends the Account Saale gives of 
the Bill, and then adds, in Roffri atem confernatione non 
parum loft Natura ; non mim at Anatim an Anſerùm pla- 
vum eft, cum alioqui fit lutum, neque at Ardearum rectum 
& rotundum, nequt” gu uf uch Aquilarum aut Ac- 
cipitrum aduncum; cum tamen fit: curvum quidem & deorſum 
inflexum,. ſed. in medio ſcnerioris mandibuls notabili extube- 
rum tafignt,. [ex digitos, Baer intus cam & canalica- 
latum ml Th ſui p46 rte. Superior. etiam mandibuls inf feriori 
2 2 N © 25 am aciem de fait ; contra Vere. its 
e err. 


| Es Do Lam. 114 la ck ronde & petite, a } Laquelle 1 ats 
2 tauche un Eros bee, long de quatre Poucts, mo moitie e 0 


orme dt cueillients 
ome. Deſcri iption of the 
ich he Pad ſent him 


2011 it: noire, & reconrbe en 


O m gives the 
Head and Bill of the Phenicopter, w 


from a Friend, vis. © 
 Caput* Tongitadine unclas offo ſuperabat, ipſum cape, ex» 
cepto roſtro, trlum erat. Roſtrum ipſum figuram à Scaligero 
delineatam obtinet, in medio craſſum ſatis ſed cavum, ſupe- 
ribre ejus parte wtrieue ad lattr a Et Fa ; ad ſui es · 
ortum duobus- grandibus oraminibus olfatui depwtatis pres 
ditum, In eme um, Interne en iculatun cum 
coſts ſeu eminentid' in midio, P vero Infer lor nigra, 
frequentibus prædita ſtriis ad extremum excurrentibus; lon- 
gitudine vero. cedis Kaen ſed ampla eff & Capax, crafſe 
lingua, que aberat, excipicnde apta. 
Dr. Grew has 25 us with a very curious Account 
o the, nm n ied, tor: Which he 


» 


7 it is moſt 
FA  reniark» 


(5 N „ * 
remaskuble. Je of each Bea 3s truly 
bolical- The upper Jaw is ridped behind, before 5 
or flat, and red like a Sword, with the Extremi 
| — a little downwards: Within it hath an Angle 
r ſharp Ridge, which tans all along the Middle, a 

the Top of the E perbole, not above a quarter of an 
Inch bigh igh: - The lower Beak. in the fame Place above 
one Inch high, hollow, and the War i ao ſtrangely ex- 
panded inward, for the Breadth of de a quarter of 
an Inch, aud ſomewhat covealy They” ace bath fur- 
em from their Uſe, 


niſhed-wich-black Teeth, 8s Fel dh 

of an unuſual F Figure, ſt. flender, numerous, and pa- 

rallel as in ou but alſo very ſhort, ſcarce the 
an Inch deep. An le 1 4 

of — * the Help of which and of the ſha Ridge | 

22 this Bird holds his flippery Prey the 

—_ 

Mr. Ray deſcribes the Roſtrum to be latiuſculum, f | 
laris & inſalita figure ; mandibuls nimpe 22 oY 24h 
depreſſa, dentata ; aer, r C5 33 

Menippus, the Cynick Philoſopher, in a Fragment” of 
his de Hlmine (which however at this Time is either 
loſt, or at leaſt hard to be come at) affirms this Bird 
to move its upper Jaw, as we ſind In Aer by () 
Rondeletins,; uns he is talking of the Crocodile 3 mo-. 
ving that Mandible : His Words are, fed id non ſilt ex 
| — * animalibus Crocodilo pecullare, nam intra Aves, - 
Phenicopterus ſuperiorem purem Reſtri mover, ut an- 
notavit Menippus Philofophus, Libro de Homine. _ 

Geſner mood x tho very fame Quotation from Ronde. 
letius. 


(a) Cordanus repeats the ſame ching without Men- 
tion of any Author, am quidam exiſtimant etiam 1 


00 gende Lib. de Amphibiis, Chap. 's ES SEE 
(x) Cardan- de Varietate Rerum, Lib. 7. Cap, 376. | 


Nunn 2 cFobpteres 


ei 


1 | | 0 wu ) : f 
copteres aves Mandilalam movere  Joperloren's bur ange, 
ſed non adio maniffſt a canſa eſt in Ave ut in Crociailo. 
Wormizs is of the ſame Opinion; bur with Carden, — 
thinks the Cauſe is not ſo manifeſt as in the Otocodile- 

ae GCharleton ſays, 1 that it was (dun that ard made 
at Oblexxation. ch 26.95 
t. Grew argues 46 this Movement. fromithe peculiar: 

Structure of the Refrum; alledging, however; that there 

can be no Determipation of. cheſs Matters, without In- 
ſpection into the Muſcles, and“ the Articulation of the 
Bones. As for the Pheniropter, ſays, he, it muſt needs be 
ſaid, that the Shape and. Bigneſs af the upper Beak (which 
: here; contrary. to what it is in all er Birds that I have 
ſeen, is thinner. and. far. leſs. than the neither) ſpeaks it 
0 the mote ſit for Motion, or to n a eren | 
and the neither to receive; it - 


 Crara & Pedes. 


Bullanias remarks, that the Legs of this Volatile: are N 
very long. And on the contrar, 
Scaliger writes, Crura pedeſque ſunt adeo ku: "uf cum 
| in  Homine Galenus agnoverit limgiſſimos, huic omnium, que 
. nu ſunt nabis, animalium breviſſemos attribuere potuerit. 
For. this he is. ſeverely taxed by Dr. Charton; hit r 1 
= candide notandus occurrit erron:quidam Scaligeri re 

Is nimirum in Exercit. in Ariſt. Hiſt. Animal. (this is 


wangg quoted, 2 Place being in Ariſt. Lib, de Gene- 
rat. im.) Heu ares, * Phœnicopteri noſas ſati: prolixë 
deſcribent, crura ei. breuiſim. curtoſque pedes attribuit, 
(verbis ſupra. citatis) a que. (ven. ban & cruribus & 
furis gradiri longiſſiniis, omnium quotquot ſeu vivan 
ſen. mortuam contemplati | ſunt-. 4culaxconfirmant.”. Et quis 
precor, ullam aliam, ex Aquaticarum. fiſſipedum & piſcivora. 
rum «ſe, volucrem Ane v d r in- 


—— 


2 > Scaligz: Exereit. 233. 925 2e, ad "MY 
ſtructam 2 


— 


I. 


8 2 on * 28 i& 1 5 e 
free, Cir" en, "Neue" cobſenifives N var 
Natura confiliom ad piſces in fa ne © N 


jorum vadis, 
non nat ando ſed grallatoriks. veluti Tr adibus vadande, , We 
dos diſtimaverit, tis crurd toncegerentur tam neceſſar ario ad i. 
daun eren Mio ind aria. Ad. hee, non alignde; aii 


quam a" prbteritate cru E coll, quod Phirqjcopterus 
Ot 4 Juvenale ingens direretuyr, 


Dr. Grew obſerves the ſame Miſtake, but in ſewer 
Words, which are the following; 1 hen Scali er. e 
fore ſnith iht this Bin Bath the Toru Leg s of 

mal yet tnonn, Be ww oli habe [aid the age, PF 
Gifrer fays, it is Cruribus rubyis; ea proceritate” 994 is Ch | 


75 1245 vel 2 ibus. day 2 lg 1 

o * e „ e 
gat 7 ay. jamait ves en K Uk. * Its Jin. 1 rug ery | 
81 FA = demi marin | 
( Rochfort. -Zls ont lei jambi & 1 cuiſſes 6 Ask que. 
le reſte 4 ink rps ef. ele ve 4. 28 de deus bons e n 
environ.” o r e ne - wr it & BY. 
na, VIOW 2 YSr13 | ela, Pum- D. 13 12 oy 44 
— thus elegantly expreſſes * e Colour of | 
its Wings. Cinereum tolorem nobilitant lar um pune Penne. 
| Aldrovandus. rien et cu n fre ar m colotem nan 
anbot. _ Ettty II 40s 2249 N heniegs 
& albs color i. -ſpe 7" 02. 2008 
- Geſner 855. Penn aÞis parte. prom; ee per. 
cells, Pettns, Ventrem & Ala. And ſpeaking of one. 
taken near Montpellier, he-fays,' rotu albu, prater as in 
alis partes que nigræ ſunt in Ciconiis. 

(z) De Lact obſerves, that while they are young their 
Feathers are chiefly white; bur'as. they grow up, they. 
are painted with an Infinity of Colours. Mais ili diffe- 
rent en couleur, d autant 90 ils ont le plamage blanc quana Hs 
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(y) Ei. des Antilles Edit. Rottord, .p.. 38 3. 
() Hiſt. du Nouveau Monde, Lib. 1. Cap. 9. 8 Lik. 18. Cap. 1 


ſout © 


and as their Wing-Fea 
and never come to . 


k a a Mile diſt 5 | 
A Brick Wall; Their eathets by 


new red Brick: And they. THER — > 1h and 


16 9 


& e. 4 melure. "Ma eroi FY 7 
de cbultur 17 en fn 12 ils * — 


incarnat, I. . '& i | an eaux; 5 — 
ier, ont [enjement le at{[ens des ailes corps in- 
- TS 8 ke deſſus nir. II os voit anſi e 
tet ailes tees. quelques plumes blanches & moines; .(_.. 
Di Tertre gives much the ſame account. Lex Feunes 
Jow beaucoup plus blancs que les views, & ils raugiſſent 
4 meſure quils avancent en age, Ten ay ves aui quei. 
gueſuns qui  euoient "les ajles bella a plumes. agel, 
2 'E& blanches, & je croy que: de [ont les males... . 
4) Conſtantinus. "Dx & cruru, 1 . alan pe- 


nlcto col at _ 
Neck and Body is white; The 


Wills by lays, thy 
Alam Remviges, or. Quill-F echte the Wings, are 
— e are 


PIE jeuses 


black; "Bir Abe Peftririces, o 
wholly dyed with a.moſt . bright purple, or 


flame-Colour, und: % nomen. 


" Dampier, The young ones at firſt are of a light _— 
5 Nn out, they grow darker, 


,. Or, any. beautiful 
„ Under ten ar "bg 12 ald. W hen many 


them are ſtanding erer by a Pond s Side, being 


ant from they ap to him like 
= ny of tha Caloos of a 


_—_ 


ſingle, one by one exactly in a 
Reding, and cloſe. by each. other. 


Color Pedum,” Foe 


Al Authors agree in the red Colour of i its en 
and Feet. Thus e. Crura pedeſque alis habet * 


colores. 


W, uy when 


—_— _ 


4) 9 Lexicon Græco- Latin. 
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nn . s 


x way b KP S od wr & 95 ay W 
Mes Kt * 1% n 88 N LY * N . 
* 1 — G5 "Citor W.,. 0 * * 4 Y 
"Ge wer. uus, Colore rubro inf ar TEEY 
Jdrovandus 3 Pars qua (pettus. lane — 0 
55 A 4 verg it # pon ai Fo of 5 17 3&C: 2 0 2 9) 
ug hby | afficms, that the of «the. Bill is backs 
or. a 4 blue. OY * 


md TITS . ACT 122 v1 3 end 5 
A. ego at is delineated by Gear and ee 
and; and Dr. Grew has given us the Figure of the 
Head and Bill, as he ſound it amon 


Greſham-College, N. B. The Figu 
gure was ka- 
ken, was ſent to him 


a by Ronacletius: Aldrowandus had” 
the de ben of his Figures from Sardinia; and the ſecond, 
which he calls Phænicopterus alter roftro lato, was given 
him by that famous Boraniſt Corolur —_— r He "owns" 
that he never ſaw the Bird himfelb- -} -c + +l bn 

In de Rochfort, the Body and Neck i the 3 


gt: the Rarities in 
=. of the Phevicupter in 
oue lf. is copyed from 3 of — 

ſays the Phenicopterus whence-bis: Fi 


is pretty. well delineated; but-the Legs are not, neither 


is the Bill, nor the Claws. 

(*) Da:Hume! gives a very exact Accounc' of this Bird 
in the following Words, with which IH. cloſe this tedious 
and prolix Delerivtice, collected from all the Authors * 
that have made any mention of the Pluniropter or Rea. 
Wing. Colle... prelongoz.: cruribus' praduitis, exili pedt 
ſed. Arme donatur 3 1 06uls. it idem angufi ſunt . robelz 
eyſtis, felles d parte inferieve hepatis ef penſſ. Vas ip 
2.30 ſuſpenditur, quove bilem excipit, amplum eſt, contra 
* in Homin: & in & Ruedrupedibus obſerodtur; in his 


© Þ 3 "4 
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60 Hiſt, Acad, Roale Edit, Paris, p. 23. 
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5490) TO 
_—_ W 31 ſunt Al Rodu — Ocſophogus in 
[6h initlo valde anguſtus, palatim {atior fattus in ingluvi- 
em ſeu in ſaccum ampliorem defrnit © Pentricalus fere ut in 
Gallina, tametſi Grants non Vveſcitur, ſed arvis Conchylis, 
ane: wentricals \maſcuti” lerumar it Grind, This Abtho 
tells us that the Ar art was, adden by Modifieur 
Perrault at Pn. ”M 
Ale ejus didatte colivem dew bd exhibit, unde 
vulgo Flamand dici ſolet, non quod in Belgio reperiatar, 
ſed quia ejus Plume per membranam pellucidam viſe colorem 
Raumum prabem : Vir us ft) Avis mejor; Neill tum ex 
trade parte drorſum Inturvituns, quod in ea Ave omnino 
eſt fngulart; aratri enim inſtar infleltitur, unde & vulgo 
Bechari, quaſi Arat riroſtrum, appel latur. Hæc ille. 
. b get che rtunity, Which Þ do very much 
oog for. of diſſacting this fine Volatile with my own 
Hasd. I ſhall then more particularly inſiſt on the Ana- 
tomical Part; and. with all the Exactneſs I can, give 
a true Deſcription of each Viſcu. I proceed” to che 
Explanation of the Figures, which were drawn ſtom à 
RE that was ſent to Mr. Botkey to be ſtufft. * 


0 


The Brplanation of the Figutes. Tab. Ul. 


Fx. l. Gives a Side view of the Head ad Bill. L » 

F Fig. H. Aras Er a Fi ont. view of the kame 
My þ 

ig II. Exhibits the under · ide of the Tongue next 

the SE Bill. In which à denotes a Cartilaginous Sub- 

ſtance that covers the Tip or extremity of the Tongue; N 

b a Glandulous Subſtance at its Baſis; c the Horns of the 

Os Hjoeides. 


Fig, IV. In this the upper ſide of the Tongue is fairly” 
_ delineated, upon which we {ee two Rows of ſtrong Papille... 


Nerve; their Apices or Points turning inwards, for the 
better retention of the Prey. 


Fig. V. 


— = 4. $44) 4 


Fig. V. In this the Tongue is drawn in a lateral View, 
that we may have a Proſpect of the true Figure of 


theſe Papille, which being hooked and turn'd back- 

wards prevent, in a great Meaſure, the return of any 

little Animal ſwallow'd alive, which they feed, upon. 
Fig. VI. The Cornua or Horns of the Os Hyoidæum 


are drawn in this laſt Figure, as all the other Parts are, 
as big as the Life. | 


Advertiſement. 


X/ HEREAS ſome of our practiſing Surgeons, 
as I am inform'd, have taken Offence at a 
Paſſage in a Paper of mine, publiſh'd in the laſt Philoſo- 
phical Tranſations, viz, By that ſort of Enquiry the com- 
mon Miſtake of Surgeons was detected, and what was 


eſteem d and treated by them as a Luxation of the Head of 


'the Os femoris, was diſcover'd to be nothing elſe but a fra- 
dure of the ſame Bone near it's Neck; | take this firſt 
Opportunity to explain my ſelf, that by the preceding 


Words J only meant the Writers of Surgery now ex- 


rant, as may appear by my Quotations, and not in 
the leaſt intended any Reflection on the preſent Practiti- 
oners in ir. That skilful Society I not only Reſpect and 
Eſteem for their great Merit and extenſive Knowledge 
in the ſeveral Parts of their Profeſſion, but to them 
am under many Obligations alſo, for the Honour they 
have done me in twice chooſing me one of their Le- 
Qurers. I have this farther to add, that that Obſer- 
vation was publiſh'd entirely without my Knowledge 


about a Year after it had been read at a Meeting of the 


Royal Society. 


James Doug las. 
Oooo An 
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an INDEX to this Nine and Twentieth Volume 


© of the Philoſophical Tranſattions- n. denotes the 


AN to be 
p. 497. 1 
Anatomy. Diſſection of the Bighelly'd Woman of Haman 
in Shropſhire, u. 348. p. 452. _Ventriculus Cerdis ſtupendæ 
magnitudinis, . 345. p. 326. Microſcopical Deſcrip- 
tion of the Fibres of the AMAuſcles, n. 339. p. 55. 59. Mor- 
bid Glands in the Humane Spleen, u. 349. p. 500. A 
Fracture of the Head of the Os Femoris, n. 349. p. For. 
Anatomy of the Wood-Pecker's Tongue, &. n. 350. p. 509. 
Arubmetiek. Rules for Correcting the ufual Computus 
by Compound and Simple Intereſt, 3. 340. p. 111. Me- 
thods fog making Logarithms, ». 338. p. 14. and ». 339. 
- F2. Problematis Generalis ad Ludum Gallis La Paule 
dictum Solutio, . 341. p. 133. Solutio altera, my. 341. 
145. 8 
| * Aﬀronoiny. Obſervatio Occultat. Stellz 7 Tauri Rome 
Novemb. 21* 1713. & Eclipſs Lunæ ſtatim inſecutæ, 
„. 340. p. 88. Eelipſes primi Satel. Jovis ibid. p. 89. 
Eclipſe of the Moon, Octab. 30. 1715. obſerv'd 3. 347. p. 402. 
Eclipſe of Tupiter by the Moon, Fulis 14% 1715. 1. 347. 
p. 401. Total Eclipſe of the Sun, April 22. 1715. ob- 
ſerv'd, n. 343. p. 247. and 2. 345. 5. 314. Obſerva- 
tiones primæ Comete anni 1680. x. 342. p. 170. Nar- 
ratio de Stella Næva in Collo Cygni, s. 343. p. 226. A 
ſhort Hiſtory of New Stars, u. 346. p. 354. Of Nebula 
or lucid Clouds among the fixt Stars, 2. 347. p. 390. Ob- 
ſervationes Cœleſtes Britannicæ, anno 1713. Grenovici 
habitz, ». 344. p. 285. Obſervationes Planetarum Pri- 
mariorum annis 1715 and 1716, 2. 350. p. 506, Me- 
thodus Singularis pro Solis Parallaxi, u. 348. p. 454. 
Cauſe of the Appearance of Venus by Day, u. 349. p. 466. 
Aurora Borealis, vide Meteors, „ 


convey d under the Water, N. 349, 


Barometrica 
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Accounts o | 

Collin, c. . 342. . 173: & ſeq. Bibliographite Ana- 
comic” en per 7. Douglas, M. D. 5. 343. p. 263. 
L. Ferd. Marfiii de Generatione Fungorum, ». 345. P 357. 
 Guil. Muſgrave, Geta Britannicus, . 346. p. 385. 6. 
Auſ graue, G. Fil. de Dea Salute. F. Petiver Wreanicum 
Hortenſe IV. n. 343. p. 229. 3. 344 p. 269. 1. 346. p. $53. 
Linear Perſpective by Dr. Brook Taylor, 1. 344. p. 300. 
Methodus Incrementorum per D. B. Taylor, n. 345: p. 339. * 


Ducatus Leodienſis Topag. by by Ralph Thoretby, 344. p. 304. 


Colours, ſee Light. *% BEE 8 

Diving, or the Art to live - ma Water, 3. 349. p. 492. 

ee, fee Astronomy. Elkpbanns Terb found in Felind, 
Ys 346. p. 367. Experiments. Barometrica in Helvetiæ 


* 266. 1 A ; | 4 | 
f Books : Commercium Epiſtolicum 


montibus, 3. 344. p. 266. Of Light and Colours re d, - 
1. 348. & 435- p. 448. Of the Law of the E fe of 


the Magnetical Attraction, u. 344. p. 294. Of the Motion 
of the Sap in Vegetables, u. 349. p. 486. the Mot 
F 


Flamingo or Phenicopter, it's Natural Hiſtory, 2. 350. 
p. 523. Account of Falkfone Cliff ſinking, 2. 349. p. 469. 


| | | G 


Geometry. Vera denſitatis Aeris regula, . 338. p. 41. 
Deſcription and Quadrature of a kind of Foliate Curve, 
n. 345 p. 329. Lagometria ſive de Menſura Rationis, 
n. 338. p. 5. De diviſibilitate Materia, u. 339. p. 82. 
To find the Center of Pereaſſin in Bodies, ». 345. p. 349. 
Problematis, de Motu Corporum, urgente Vi Centripeta quæ 
fit reciproce ut Cubi diftantiarum a Centro, Solutio, . 338. 
35. Solutio altera cjuſdem, - p. 99. Problematis - 
inverſi Virium Centripetarum Solutio, . 340. p. 91. Pro- 
blematis olim in Actis Lipſiæ propoſiti Solutio generalis, 
LD OS ot $0 RAR hs ah 
A Correction of the Computation of Interef, ſee Arich- 
metic. Inoculatiom of the Small Pox, n. 339. p. 72, and 
9. 347» P. 393. — RK 


2. * 34 50. 4 . 
5 7 97% Joby Sale, . 34H p. 29 "Of: 
ſ# Experiments. G. oof Bebe ſe 


_ fee: — I E: ; lee" Arichmeric..' 
_—_ ICY n 5 5 


* 10n tried, . 344 P. 294. Meteors. 
counts © 5 Luminous Globes ſeen in the Sky, u. 34 r. 


5. 159. Of the wonderful Aurora Borealis feen March 6“. 
b T7162 ”.. 347. P. 408. and u. 348. p. 430. ot the like 
31ſt, Aff and 20} following, * 
 Mifeclloncoms O ſervations on the Plants, &. foun abdut 
Nome and Naples, n. 349. p. 473. a it's e 
Quick, Vegetation, 1. 349. 5. 1 12 


© Nawtieol Meridian Line divided Mechanically, - 347. #: 337. 


. Root of Pareirs FINS > Brafil, it's Uſe in Medicine, 
*. 346365. 1 ſee Flamingo. Plants ans 
about Wine and N. aples, vid. Miſcellanies. Microſcopical _ 
_ Obſervations on > Motion of the Sap and of the growth 
Plants, u. 349. p 487. Rare Plant growing about 2 


. 343. 7. 229, „. 344, 7. - and 346. 353- 


"Rain its Quangity at Paris and | Upninſer, ”. 3410p 130. 
b 8. 
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